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Something remarkable is happening along California's Napa River 


[wenty-seven times in the last 150 vears, the Napa has spilled its banks, flood- 
ing homes and businesses in the heart of Califormia’s scenic wine countrn. Millions 
were spent over the vears trying to tame the river by dredging it, straightening it, 
hemmung it in with levees and lining it with concrete. And when those efforts 
tailed, millions more were spent repairing the damage and rebuilding flooded 


homes — again, in harm’s wa 
Finally, the people of Napa decided they'd had enough 


Rejecting proposals to pour yet more concrete, the town’s voters instead chose 
to set the river tree. They approved a plan to tear down some of the levees and rip 
out some of the concrete. Historic floodplain will be recreated so once again the 
river has room to meander. Some homes and families will be moved to higher 
ground. The people of Napa have decided to live with their river, instead of try- 
ing truitlessly to rein it in 


“For over a century, we have fought a losing battle against the Napa River,” 
town leaders wrote to voters. “We have failed because we didn't respect the river's 
natural tendencies.” Now they do. And in the future, when the rains pour down 
and the river swells, Napa stands a better chance of staying dry 


This story of a town and its river is the story of America 30 years after the birth 
of the modern environmental movement. In redefining its relationship with 
nature, Napa exemplifies a new model of environmental decision making —one 
this Administration is working hard to promote. Napa’s voters were not willing to 
choose between their economy and their environment —they wanted to preserve 
both. They made that decision as a community, working together. Thev had the 
courage to break with convention, and rediscover the wisdom of nature. And in 
so doing, they helped inspire new thinking in other communities, and within gov- 


ernment agencies. The U.S. Army Corps of Engineers, the federal agency that will 


help Napa protect itself by letting the river run free, is now aggressively pursuing 
alternative approaches to flood control elsewhere around the country 


Chere is an important sidelight to this story that to me is particularly gratify- 
ing —the role played by the National Environmental Policy Act (NEPA). By requir- 
ing thorough analysis of the earlier, more traditional flood control proposals for the 
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Our search for “productive harmony” has required that we craft a new 
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NEPA and the 
Integration of Economic, 
Environmental, and 
Social Goals 


n 1968, the heavily-polluted Cuvahoga 

River caught fire. This event, along 
with many others, led to a national 
debate and a demand to create an envi- 
ronmental policy. In the nearly 30 vears 
since its enactment, the National Envi- 
ronmental Policy Act has been a founda- 
tion of our nation’s environmental polics 
making. Senator Henry M. Jackson, one 
of the principal authors of the original 
law, remarked that NEPA “is a congres- 
sional declaration that we do not intend, 
as a government or a people, to initiate 
actions which endanger the continued 
existence or health of mankind: that we 
will not intentionally initiate actions 
which do irreparable damage to the air, 
land and water which support life on 
earth.” 

Congress did not simply issue a decla- 
ration, however. The framers of this 
statute understood that true environmen- 
tal protection had to be incorporated into 
the very fabric of federal decision-making 
and integrated with our social and eco- 
nomic aspirations. The law requires fed- 


eral agencies to conduct their programs 
in a way “calculated to toster and pro- 
mote the genera! welfare, to create and 
maintain conditions under which man 
and nature exist in productive harmony, 
and fulfill the social, economic and other 
requirements of present and future gener- 
ations of Americans.” 

While NEPA is often characterized as 
strictly an environmental protection 
statute, its goals are broader (See Box |) 
It was designed to ensure that federal 
actions integrate economic, environmen- 
tal and social goals so as to complement 
the goals of American communities 

[he statute set forth four fundamental 
principles. The first is the integration of 
environmental, economic and social 
objectives —the explicit recognition that 
these goals are not contradictory or com- 
peting, but rather inextricably linked 
The second is sound decision-making 
based on thorough, objective analvsis of 
all relevant data. The third is effective 
coordination of all federal agencies in the 


development and execution of environ- 

















NEPA and the Integration of Economic, Environmental and Social Goals 


Box 1 


NEPA's Policies and Goals 


ceeding generations. 


pleasing surroundings. 


Fulfill the responsibilities of each generation as trustee of the environment for suc- 


Assure for all Americans safe, healthful, productive, and aesthetically and culturally 


* Attain the widest range of beneficial uses of the environment without degradation, risk 
to health or safety, or other undesirable and unintended consequences. 


¢ Preserve important historic, cultural, and natural aspects of our national heritage, and 
maintain wherever possible, an environment that supports diversity, and variety of indi- 


vidual choice. 


¢ Achieve a balance between population and resource use which will permit high stan- 
dards of living and a wide sharing of life's amenities. 


¢ Enhance the quality of renewable resources and approach the maximum attainable 


recycling of depletable resources. 


mental policy. And the fourth is openness 
in decision-making — giving Communities 
and the public a direct voice in tederal 
decisions affecting their communities 
and their well-being 

lo advance these principles in the 
day-to-day workings of our government. 
NEPA established two primary mecha- 
nisms. The first is the Council on Envi 
ronmental Quality. Congress recognized 
the need for a permanent environmental 
body within the Executive Office of the 
President, not only to advise agencies on 
the environmental decision-making 
process but to oversee and coordinate the 
development of federal environmental 
policy. This entails monitoring environ- 
mental trends, assessing the success of 
existing policies, advising the President 
on the need for more effective policies 
and, when necessary, mediating conflicts 
among federal agencies 

[he second is implementation of an 


environmental review process. NEPA 


4 ALONG THI 


requires agencies to analyze the likely 
environmental impacts of any major 
action they propose to undertake. This 
mav take the form of an environmental 
assessment and, when necessary, a more 
detailed environmental impact state- 
ment. In anv given vear, federal agencies 
and departments prepare approximately 
(1) draft, final and supplemental envi- 
ronmental impact statements and 50,000 
environmental assessments. One of the 
critical roles assigned to CEO by NEPA 
Is overseeing agency implementation of 
the environmentai decision-making 
proc Css 

In a variety of ways, NEPA plays a vital 
role in integrating environmental, eco- 
nomic, and social goals. For example 

NEPA’s authority can be used to 
develop new programs, such as the Amer- 
ican Heritage Rivers Initiative, that seek 
to simultaneously foster environmental, 


economic, and social goals 


AMERICAN RIVER 











NEPA and the Integration of Economic, Environmental and Social Goals 


[hough its mandate to examine pro- 
posed major tederal actions, NEPA is an 
instrument that can look tor alternatives 
that strike the best possible balance 
environmental, and 


‘ nOoMNC. 


Is 


SOCldl GOA! 


In man 


Wnone cx 


nstances, NEPA can not 
onl protect the environment, but save 
scarce financial resources as well 

lhe broad goals ot the NEPA statute 
provide ampic opportunities for tederal 
agencies to use NEPA as a critical plan- 
ning tool to integrate the concerns and 
values of communities 

NEPA ts an inportant tool to advance 
our understanding of the environment, 
both through educational programs and 
research on complex subjects such as the 
cumulative ettects of pollution and 
resource degradation 

Though its oversight mandate, CEQ 
has provided new impetus to revise regu- 


lations to stre untine the process 


NEW INTTIATIVES 


Rivers run through America’s land- 


scape, its history and its future. American 


Indians developed river settlements and 
ceremonial centers. Adventurers explored 
new territories tollowing the river and 
established tortresses to protect s« ttlers 
Water powered § wrulls, flour mills and 
textile mulls in small villages and bustling 
cities peppered New England and the 
upper South. Tankers and treighters, 
steamboats and barges, canoes and 
kavaks, skipjacks and trawlers carned 
trading commodities trom American 


community to American communits 





Slow moving waters, rapids and shallow 
pools, waterfalls and eddies, and marshes 
teemed with life that provided tood and 
ecological services 

On the basis of NEPA and related 
statutes, the federal government continu- 
ously responds to threats to the nation’s 
river heritage. In the State of the Union 
Address on February 4, 1997, President 
Clinton announced an initiative support- 
ing community-led efforts relating to 
rivers that spur economic revitalization, 
protect natural resources and the envi- 
ronment, and preserve historic and cul- 
tural heritage. He has since issued Exec- 
utive Order 13061 directing agencies to 
establish and implement the initiative 

The American Heritage Rivers initia- 
tive is voluntary and locally driven; com- 
munities choose to participate and can 
terminate their participation at any time 

lo enhance federal assistance to com- 
munity-based projects, the federal govern- 
ment solicited nominations from commu- 
nities wishing to designate their rivers as 
American Heritage Rivers. The President 
will designate 10 American Heritage 
Rivers. The communities surrounding 
designated rivers will receive a number of 
benefits, including special recognition; 


focused support from existing federal pro- 


grams; identification of a person (the 


River Navigator”) to serve as a liaison 
between the community and the federal 
government; and assistance from agencies 
throughout the federal government. he 
federal government will work to integrate 
and streamline its approach to providing 
existing federal services in designated 
American Heritage River communities in 


partnership with local leadership 
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nuclear weapons complex to appropriate 
post-Cold war functions and fulfill its 
environmental clean-up obligations. For 
example, a NEPA analysis of problems 
associated with hvdrogen generated in 
underground radioactive waste storage 
tanks resulted in a modified proposal that 
saved about $435 million. As Secretary of 
Energy, Admiral James Watkins initiated 
a reimvigorated NEPA process at DOF 
and said it was kev to the decision to 
deter selection of a costly tritium produc- 
thon tec hnologs 

Thank God tor NEPA,” Admiral 
Watkins told the House Armed Services 
Commuttee in 1992, “because there were 
so many pressures to make a selection for 
a technology that might have been forced 
upon us and that would have been wrong 


tor the country 


Owver the vears, some federal managers 
have learned to “comply” with NEPA by 
preparing environmental impact state- 
ments that wall pass muster with the 
courts. It ts not the intent of NEPA, how 
ever, simply to generate paper that meets 
the letter of the law. Rather, NEPA seeks 
to encourage fully informed decision 
making with input trom all interested 
parties. A growing number of agency 
managers understand the broader goals 
of the statute. Many agencies are rein 
venting themselves and have turned to 
NEPA as a critical planning too! to inte- 
grate the concerns and values of commu 
nities. If they are successtul, NEPA wall 


he a catalyst to alter the manner m which 
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federal agencies operate in these commu- 
mites 

CEO recently undertook an assess- 
ment of NEPA’s implementation, enti- 
tled The National Environmental Polic 
Act: A Study of its Effectiveness After 
Twenty-five Years. The study reflects the 
analvsis and opimons of some of the pco- 
ple who know NEPA best and some who 
are aftected by it most. The study also 
identified shortc omings in NEPA's imple- 
mentation. Some participants said that 
implementation often tocused on the 
narrow goal of producing legally suth 
cent environmental documents, that the 
process is lengthy and costly, and that 
agencies sometimes make decisions 
betore hearing from affected citizens 
Other participants noted that NEPA 
analysis ts too technical and the docu- 
ments are often long. Most thought that 
more NEPA training is needed at the 
semor official level as well as at the prac 
titioner level 

Across federal agencies, the studs 
tound five tactors critical to successtul 
NEPA implementation 


® Strategic planning: the extent to 
which agencies integrate NEPA’s goals 
into their internal planning process at 


an early stage 


@ Public information and input. the 
extent to which an agency provides 
information to and takes into account 
the views of the surrounding commu 
nity and other interested members of 
the public during its planning and 


dec mpon making proc Css 


® Interagenc ’ coordination how well 


and how early agencies share intorma 
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tederal government 
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ty sleyt proyects ppl ing those 
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Hlowme publi wen of the 
{ study. Cl i thoalh launched it 
NEPA Reinvention Project. A small cor 
i tormed at ( bO t ordinate 


propect it engage 
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Fnvironmental and Social Goals 


NEPA procedures and are often the sub 


ect of CONTIOVCTSN and itigati ! 


NDERSTANDENG 


[Through its emphasis on assessing the 


ture of emvuironmental impacts and 
predicting tke hy impacts im the event of a 
mayor tederal action, NEPA provides a 
tor turther research and 


strong MICeTIIINE 


education to advance our underst nding 


of environmental impacts 


education and Training 
For the fitth consecutive vear, ( tO 
and Duke University in 199° tanght 
Implementing the National Environ 
mental Policy Act on Federal Lands and 
Facilites” The course ts designed tor 
middle- and semor-level managers. It pro- 


Vick , an oOverVicw ot ¢ | Vv regulations 


wnd the re quirenme nts tor public parti ’ 


pation requirements, methods and tools 
tor deve loping alternatives, re quirements 
to address social and economic impacts 
the requirements under Executive ¢ der 
1289S to address emvironmental justice 
new guidance from the Administration 
with regard to transboundan impacts and 
global warnung, new and emerging tech 
nologies to mcrease ethcoencies in anah 
ses, recent court cases interpreting NEPA 
ind CEO regulations, and new initiatives 
of the Administration 

Duke and CEO are currently explor 
ing the feasibility of adding a social and 
economic impact analvsis, curnulatrve 
effects, current and emerging issues, and 
SCOPING « OUTSEeS 

Department of Justice Legal Educa- 
tion Institute. CEO staftt participated as 
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Box 2 
Principles of Cumulative Effects Anatysis for Sustainable Development 


° Cumulative effects are Caused Dy the aggregate of past. present, and ‘easonabty fore- 
seeatee future actions 


Curnulatve 6"lects zre the total effect. including both Girect anc indirect effects on a 


grven resource. ecosystem. and Murnan community of all actons taken. no matier who 
takes Toe action 


Curnulative effects need to be analyzed = terms of the specific resource. ecosyste™. 
and cormvnurity Dewng affected 

tt @ not practical to analyze the curnuiatvve effects of an action on the universe the 
analyst must focus on the enwironmental effects fat are truly mearunglul tor s star) 
able development 

Curnuiatve effects on @ given resource ecosystem. and human community are rarely 
abgned with political anc adrwrustratvve boundanes 

Curnulatve effects may result from the accumulation of seniliar effects or the syner- 
Qrstc imteracton of diferent effects 


Curnulative effects may last for many years beyond the life of the achon that caused 
the effect 


Each affected resource. ecosystem. and hurran community must be analyzed in 
terms of @s capacity to accommodate additonal effects. based on f@s own tine and 
space parameters 
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significance of curmulative efiect 
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were predicted; theretore monitoring the 
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mitigation measur©es Is critical 


wementl provide s the 
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ensure protector 
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vals lt nas thre idded De netit of 
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time 


OVERSIGH I 
INIPLE MENT 


LNT) AC, 
Velen 


PAC Y 


Federal agencies are required by ¢ LO 
egulations to a 
the ( LO reg 


re gul for 


lopt pro ¢ dures based On 
ulation: ind tailored to the 


and program tivities of the 


individual agency. Lach agency ts 

required to consult with Cl U) while 
developing or revising their pi cedures 
and betor« publishing them tor public 


lhe NEPA Effectiveness 


Stud has provided new imnpe tus to revise 


comment 


regulations to streamline the process 
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Environmental and Social Goals 


Aenc\ NI PA Procedures 

In 1996, CEQ reviewed and approved 
NEPA regulation revisions for the Ai 
Naw. Forest Service, Bureau ot 
land Management, Department of Ener- 

| 

gy. and the Food and Drug 
a 


if planning 


Force 


Admunistra- 
it the agencies took measures 
_ pi rocedure S$ al nd 

NI P ‘i to reduce unnecessary paperwork, 


and to ensure the public better opportu- 


nities to partic ipate in decision -making 


k mergency Alternative Arrangements 
CEQ regulations provide tor alterna- 


tive NEPA« 


the event 


ompliance arrangements in 

needs to take an 
action with significant environmental 
ettects betore « omple tion of an EIS 
[hese provisions are used judiciously and 
rarel\ 

In August 199¢ Cascade 
(rea (managed by the Bureau 
of Land \lanage ment) and the Bouse 
National Forest both adjacent to the City 
ot Borse 


eral. state and pris ite 


i tire im the 


Re source 


burned over 15,000 acres ot ted- 
lands Hundreds of 
and the tire 


homes wer threatened 


destroved brush and grassland on steep 
ind fragile slopes surrounding Boise. The 
two land management agencies wanted 
to take immediate action to avert the 
threat of flooding. mudslides, and debris 
flows that could threaten human life and 
property, water quality and soil produc: 
tivity. An interagency group, ¢ omposed ot 
federal. state. and local agencies, recom 
mended contour trenching and terracing 
not covered by previous NEPA analyses 
Cy} U worked with the agencies to 

devel yp a process that included extensive 


yrospec#iveE yublic involvement and com- 
} } } 
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mitments for monitoring and mitigation, 
and allowed agencies to proceed with the 


action immediately. The work has been 


completed and damage to property and 


the environment was avoided 

In June 1996, an emergency devel- 
oped involving extremely high fire risk on 
public lands in the San Ysidro Moun- 
tains in southern California, near the 
border with Mexico. The Bureau of Land 
Management (BLM) approached CEQ 
about alternative arrangements under 
NEPA for the construction of spur roads 
within the Otav Wilderness Study Area, 
along with construction of two helispots 
on nearby public lands. The high rates of 
fires in the area presented a severe risk to 
human lite and to sensitive and endan- 
gered natural resources. The request was 
coordinated with the Border Agency Fire 
Council, a federal and state interagency 
group brought together to develop a coor- 
dinated strategy tor tke protection of life, 
property and natural resources in south- 
erm San Diego County. CEQ granted the 
request for alternative arrangements, 
which included a number of specific 
requirements for involvement from other 
federal agencies and consultation with 


interested non-federal parties 


Re ferrals 

CEQ regulations establish procedures 
for referring to the CEQ “interagency dis- 
agreements concerning proposed mayor 
tederal actions that might cause unsatis- 
factory environmental effects.” Not later 
than 25 davs after rec eipt ot referral, the 
CEO must respond in some manner, 
such as publishing findings and recom- 


mendations. This provision of the regula- 
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tion is rarely used, but it has been credit- 
ed with catalyzing resolution of disputes 
among agencies 

In March 1996, the Federal Energy 
Regulatory Commission (FERC) pro- 
posed two Orders to promote competi- 
tion in wholesale electricity markets, 
including Order Number $55, which 
eliminated discriminatory pricing and 
opened access to transmission facilities 
and services. In April 1996, FERC pub 
lished a final environmental impact state- 
ment for this proposed rule and pub- 
lished the rule in final form. On May 13. 
1996, the Administrator of the Environ- 
mental Protection Agency referred Order 
Number $88 to CEO primarily because 
of their concerns over future potential 
increases in air pollutants. As part of the 
tormal reterral process, CEO conterred 
with agencies, states, industry, and non- 
governmental organizations. In response 
to the referral, FERC and EPA made 
important commitments to future actions 
to protect clean air. On June !4, 1996, 
CEO concluded that the referral process 
and subsequent agency responses had 


successtully resolved the disagre ements 


between EPA and FERC 


i STON 


In sum, NEPA’s relative simplicity 
provides a dynamism that encourages 
rethinking as time and circumstances 
change. On a variety ot fronts, that 
rethinking is taking place, though new 
initiatives, improved analysis, reinvigorat- 
ed efforts to encourage public participa- 


tion, and the continuing challenge of 
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finding creative solutions that foster both 
environmental protection, economic 
growth, and social welfare 

he nation’s rivers are the quintessen- 
tial combination of environmental, eco- 
nomic, and social values. Much of the 
nation’s wealth and many of its major 


urban centers are located next to rivers 


In the nation’s long effort to protect water 


quality, rivers have plaved a central role 


REEERENCI 


( ouncal on | VITOTIIVG ntal Qualits ( onside riri 


ronmental Policy Act Washingtor D¢ iW 
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[Throughout the nation, people are 
engaged in crafting creative new solu- 
tions that protect rivers, foster economic 
growth, and enhance social welfare 
[hese efforts, which are explored in 
depth in the next six ¢ hapters embod 
the spirit that prompted NEPA’s birth 
and the intellectual creativity that contin- 


ue to mark its current application 


; 
jiat « | fects 


Council on Environmental Quality, The National br nmental Polio 
D¢ 1” 
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Effectiveness After Twenty-five Years Washington 


Clark. Rav and Larry W. Canter. eds. Environmental Policy 
St Luce Press. Delrav Beach. Fl, 199° 


md NEPA: Past Pres 
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Executive Order 13061, Federal Support for Communities Livin 
Rivers, September hall 
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Selected NEPA 
Cases in 1996 


NEPA and Critical Habitat under 
the Endangered Species Act 


In 1995, the Ninth Circuit Court of 
Appeals, in Douglas County v. Babbitt, 45 
F.3d 1495 (9th Cir. 1995), held that 
NEPA does not apply to a decision to des- 
ignate critical habitat for an endangered 
or threatened species under the Endan- 
gered Species Act (ESA 
its holding on the grounds that “( 1) Con- 


lhe court based 


gress intended that the ESA critical habi- 
tat procedures displace the NEPA 
requirements, (2) NEPA does not apply to 
actions that do not change the physical 
environment, and (3) to apply NEPA to 
the ESA would further the purposes of 
neither statute.” 48 F. 3d at 1508 

Catron County v. U.S. Fish © Wildlife. 
75 F.3d 1429 (10th Cir. 1996). Contran 
to the Ninth Circuit, the Tenth Circuit 
Court of Appeals, in Catron County, con- 
cluded that the Secretary must compl 
with NEPA when designating critical 
habitat under the ESA 
agreed with the Ninth Corcuit’s earlier 


Ihe court dis- 


conclusion that the procedural require- 
ments of the ESA, with regard to critical 
habitat designation, displaced the require- 
ments of NEPA, finding instead that the 
ESA requirements for notice and environ- 


mental consideration only partially ful- 


filled the purposes of NEPA. 75 F.3d at 
1437. Citing CEQ regulations, the court 
stressed that even though an action may 
be environmentally beneficial, the Secre- 
tary is not excused from NEPA’s require- 
ments. Id 

Those requirements, the court noted, 
“are not solely designed to inform the 
Secretary of the environmental conse- 
quences of his action. NEPA documenta- 
tion notifies the public and relevant gov- 
ernment officials of the proposed action 
and its environmental consequences and 
informs the public that the acting agency 
lo 


interpret NEPA as merely requiring an 


has considered those consequences 


assessment of detrimental impacts upon 
the environment would significanths 
diminish the act’s fundamental purpose - 
to ‘help public officials make decisions 
that are based on understanding of envi- 
ronmental consequences, and take 
actions that protect, restore, and enhance 
the environment. 40 CLELR. \ 1500. 1(¢).” 
75 F.3d at 1437 


opinion, meeting the ESA's core purpose 


| herefore. in the court's 


by preventing the extinction of species 
through critical habitat protection, while 
arguably beneficial, does not completely 
satisty the requirements of NEPA; poten- 
tial detrimental impacts of designation 


must also be evaluated. Id 
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From a factual perspective, the court 
focused on the county's allegations that 


the proposed designation would prevent 


continued government flood control 
efforts, significantly affecting nearby pri- 
vately owned farms and ranches, as well 
as public roadways and bridges. Id. at 
1437- 1438. “These claims,” the court 
stated, “if proved, constitute a significant 
effect on the environment the impact of 
which and alternatives to which have not 
been adequately addressed by ESA.” Id 
at 1435 


CEQ regulations implementing the 
procedural provisions of NEPA describe 
the discussion of alternatives as the 
“heart” of the environmental impact 
statement. 40 C.FLR. §1502.14. Agencies 
are required to “rigorously explore and 
objectively evaluate all reasonable alter- 
natives” and to “briefly discuss the rea- 
sons for their having been eliminated.” 
40 CER. (1502. 14a 


tive that is required in every ETS ts the 


One such alterna- 


so-called “no action” alternative, which 
considers the environmental conse- 
quences of not undertaking the action at 
all. When called upon to determine 
whether an agency has adequately con- 
sidered alternatives to its proposed action, 
courts use a “rule of reason,” focussing on 
whether the agency evaluated a reason- 
able range of potential alternatives. The 
“rule of reason” reflects the concerns 
addressed by the “arbitrary and capri- 
cious” standard of review, used by courts 
reviewing agency actions under the 


Administrative Procedure Act (5 U.S.C 
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706i 2 WA)). This standard ensures 


that agency decisions are founded on rea- 


sec 


soned evaluations of relevant factors 


Dubois v. U.S. Dept. of Agriculture. 
102 F.3d 1273 (1st Cir. 1996). The First 
Circuit Court of Appeals held that the 
U.S. Department of Agriculture Forest 
Service violated the “arbitrary and capri- 
cious” standard by failing to explore all 
reasonable alternatives in an EIS. The 
Forest Service had approved a special use 
permit that allowed the Loon Mountain 
Ski Area to withdraw water from Loon 
Pond for snowmaking purposes and to 
discharge water from another river into 
the pond. During the EIS process, com- 
mentors had suggested that the ski area 
could meet its snowmaking needs by 
building artificial water storage ponds 
The “existence of a viable but unexam- 
ined alternative,” the court stated, “ren- 
ders an environmental impact statement 
inadequate.” 102 F.3d at 1287, quoting 
Idaho Conservation League v. Mumma, 
956 F.2d 1508 (9th Cir. 1992). The court 
found that instead of “rigorously explor- 
ing” this alternative, the Forest Service 
failed to address it at all in the final EIS 
102 F.3d at 1258. As the court put it, “the 
final EIS contains no ‘description’ or ‘dis- 
cussion’ whatsoever as to why an alterna- 
tive source of water such as an artificially 
created storage pond would be impracti- 
cal.” Id. at 1289 

In addition, the plaintiffs argued that 
the preferred snowmaking/withdrawal 


alternative. described above. which 
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with the plaintiffs, saving ~ | hese are sub- 
stantial changes trom the PIeviousiy dis- 
cussed alternatives, not mere modifica 
trons ‘within the spectrum ot those prior 
ilternatives. It would be one thong rf the 
Forest Service had idopted anew alterna- 
tive that was actually wathon the range of 
previousi considered alternatives, ¢ g 
simply reduc mg the scale of every rel 
vant part ular. It es quite nother thing 

te xdopt a proposal that 1s contigured dit 
terently, in which case public commen 
tors nught have pointed out, i given the 
opportunity ind the Forest Service 
might have scnouslh considered - wholh 
new problens posed by the new configu 
it 
bor 
s tanlure t prepare a supple 


i] d { pr wylts 


rations 102 F.3d at 1292-1295 


court. theretore. concluded that the 
est NeTVics 
mental EUS was arbitran 


Id at 1295 


Now l¢ ry } \! ms le ) ‘ 


1996). In 1993, Presi 


dent «iervh n established the Forest 
| cosvstemn Nias wc nit Asse sment 
rENLAT 


ommendations re ’ nding ) tor 


le 177) fo exam options md 
make re 


est m1) WMP CTIM rit plan focmet tec | | 


PARI 





| IVF 


ve Pacitx Northucs tt \LAI 


Lares 


rutisyin 


mnpiementcd In ti ns piaintitts 


challenged the Forest ind the 


BI NTs chonce rf altern. ne mink 


ground that the igen 
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; 
tives before making their tinal dects: 
because thes tailed wt < onsidet } Th) 


lhe Nonth ¢ ircurt 


revected this argument, noting that the 


action alternatrv« 


agencies did consider a “no harvest” alter- 
native that was eventually abandoned 

hex use if was ce emed meconsitent with 

the need to tind a balance between com 


Nore inveT 
the tederal detendant's 


petting uses. SU I 3d |4)4 


the court stated 
consideration of alternative one, which 
would have protect d all old growth tum 
ber provided 1 reasonabk point of 
comparison for the other nine alterna 
tives. Id 

Ihe court also reyected the plaintitts 
lated 
the Natronal Forest M magement Acts 
NEALA species Viability standard and 


that it tail d te vddre 


arguments that alternate nine ve 


ss cunmulative 

impacts of actions t aken on non-tederal 
land. First, regarding NI \IA, the court 
held that because the tederal detendants 
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based their decision on current screntitn 
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was reasonable” Id. Second, the court 
also upheld the adc quacy of the cun 
tive effects analvsis in the EIS, whict 
assumed that non-federal land would be 
managed to avoid harm to threatened 


species In reaching this concl 


court relied on the Supreme Court's atti 


mation, in Babbitt v. Sweet Home Chap 
ter of (Communities for a Creat Oregon 
+15 US 68° (1995) that the Endangered 
Species Act protects listed species from 
harm caused by habitat modification 


destruction on federal and non-federa! 


land. Id. at 1405 


Standing 


Committee to Save the Rio Hondo 1 
Lucero, 120 F.3d 45 (10th Cir, 199% 
laos Ski Valles proposed to amend it 
spec ial wise perimuit issued by the Forest 
Service, to allow for oper ion of its tach 


| hie bore 


vice prepared an environmental assess 


tes during the summer st Set 
ment and a finding of no significant 
impact for the proposal. Plaintiffs 
landowmne rs and users downstream tron 
the ski area, brought suit alleging that the 
Forest Service had violated NEPA 
because it tailed to do an EIS on thy 


posal \t the outset, the court re« wimszed 


pro 


that the plaintiffs, in seeking to protect 
their recreational, aesthetic, and con 
sumptive interests in the land and water 
attected by the proposal tell wothon thy 
zone ot interest that NEPA was ci 
2 F.3d at 445 


Next. the court cle terrmned whether 


, | 
sigtic 


to prote ct it 


the plaintiffs met the other basic standing 


requirements borst. as to mrury on tact 


the court re hed ona two-part test. Linder 
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intitt must show that: | 


m without tollowing 


tif created an iil ee: sed 


ronmental harm ind that 2 

ised risk injured the plaintiff's 
sts. Id. at 445. lo satish 

thre pia rit? 

ither its ge ograph al 
il use ot, the site of the 
lhe court tound that 


rments that thre Forest 


, action. Id 
the plait TS ave 
ervice § unmntormed decision to allow 
suUMmMMCchMe us of the ski atCa would 
result im in TX ised water consumption, 
ised sew ipt disc harge i reased 
mechamzation and deve lopme nt, and 
erall disturbance ot the recreational 

thet ilue of the land m and 

round the ski area were suthoent to 

establish that pl untitts suffered an 

reased risk of environmental harm. Id 

it 450. Further, because the plaintiffs 
tally used the land and water that the 
Forest Service 


( \pom d tr 


s uninformed decision had 
m mecreased risk of environ- 

the plaintitts had estab- 
lished an myurv on tact. Id. at 451. Once 
the court had drawn this conclusion. it 
had little difficulty finding that the plain 
titts mypury was directly traceable to the 
Forest Service's tashure to comph with 
NEPA, and that the plaintifts’ mjun 
vould be redressed by a court decision 
requiring the Forest Service to compl 
vith NEPA. Id. at 452 

City of Los Angeles vy. Department of 
0b. Supp. 1005 (C.D 


the Forest Ser 
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(al 1996 Iry thes < se 
Lic prepared iN} | IS tor in ol pipe ling 
project that was to cross the Angeles 


Nathonal Forest. In its final EIS. the For 
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ronmentally preterred altern © tor the n 1995 mgtess passed the Supple- 
project Southern (alntorma sor nent. t priations for Disaster Assts- 
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DCTIIOT § C1 a tim " 104-19. 108 Stat. 194 
that the Fores cl ite , Although the Act 


iwscT : a6 7 Marni an appt priations bill, it 


PPS pr / Tete ed ander which ymong other 


ause substantial envir lbanwu,n has cl Wied provisions for an emer- 
Edison. lo determine whethes . eT’ program to award certain “salvage 
was within the “zon ntcrest umber sales mn areas of the nation s forests 
NEPA, the court emploved a three- that had suttcred damage due to past fire, 
test, requiring Edison te: |) allege a nor drought, and disease lo expedite these 
pretextual emironmental myurn 2 : salvage timber ales. the Forest Service 
that its claim ts more than margimalh vas deemed exempt from compliance 
relate d to. an i not moconsistent wrt! sith the requirements of all TLApOT CTIVI- 
purposes of NI PA ord 3) be rel ronmental laws. including NEPA. Sec 
pri ite attornes genetal to iitg ~“wlk) Pub.L. Ne. 104-19. 109 Stat 
publa mferest | The 194 Ac a cutstrfute. the rider replaced 
lhe court concluded that NEPA’s procedural requirements with a 
although + disons en ronment myuire combined environmental assessment and 
“were not a rere pr text. budsson 5 mre by HoPgwal report section 200] ( \ 
were primarily economn Id at i015 Pub.L.. No. | 109 Stat. 194. The 
lo allow a direct « ompetitor cm tollowing cases tihustrate the tederal court 
stated. “under the banner of enviro et treatment of challenges to salvage sales 
tal champion, to raise an | rable under the Rescrssions Act. The nder 
series of legal challenges we expired on December 13, 1996 
margmally related to and) mconsistent Sierra Club v. Forest Service. 93 F.3d 
with the purposes implicit om NEPA | 1996). In thes case, the Seer 
that it cannot reasonably be assurmed that st lub had chalk nged j calv age timber 
( ongress intended to per ut bison oder NEPA, but while the action 
surt. Id quoting ( larke \ url pending. Congress passed the Rescis 
Industry Assn. 4°91) S. 38% j ons Act. The sale had already been 
addition. the court tound that lertised and offered on the date that 
strong economic interest mn the litigation ec Rescrssons Act was pass do The 
would prohibit it trom protects nth Corcunt held that because the 
public interest. Id. Consequently, th scission s Act waived the requirements 
court held that b.dison was mot wrthon the i NPPY Section 200] k) ot the Act 
zone ot uvterest’ of NEPA an ther mandated the release of such sales irre 


\ Te ced n t have standing Id | i | ath \} PA v»polatvons 93} 3d 
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FAA prepared an FA on the proposal (Lourt of Appx ais tound no mextrical 
ind issued a finding of no sgnifcant nexus between the runway eXpa4%nsior 
impact (FONSI). Plaintifts challenged and the other projects proposed in the 
the FAAs FONSI on the ground that the Master Plan. Id. at 431. In the courts 
EA did not adequately address potential pimon, the expanded runway 

pacts of the runway Cxpal- have function 


; Lasretitts 


expansion Was One 
scvetal prowects proposed Dy the Nrport UTM TSE THOT 
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\laster Plan. the t 4,\ should have ( miplete the runway « xpansion, ever 18) 


, : ; 
sddressed the runway expa4»nson ory the never went uhead with am Ww ihe offices 
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context of the larger contemplated expan- pr ts on the Master Plan. Id 
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\ mericas rivers are an integral part of 


& the nation’s he ritage ind wealth 
lhev are simultaneously sources of water 


tor drinking, irrigation, and industry 


conduits fo move peopl ind produc ts 


nurturers of both aquatic and terre strial 
biodiversity 
nd 1 al, 

historic. ar recreational pleasure 

From the nation’s birth through about 
American river 


Public 


med at reduc 


the 1950s. the story of the 


largely about taming its force 


md private eftorts were 
ing the risks of floods providing ssured 
supplies of water for cities and industry 
and bringing water to the vast, largely 
iG \\ 
Try thy 


1930s and 1940s. manv of the 


nation s rivers were littl more than 


handy re eptacies for municipal waste 


ind madustrial hOXINT he \ had hye CoO 


putrid fews Carrning wate rborne lise is 


threatening human he lth, and destroy 


| 
il resources 


Partly in 
we dorm to the 
n the tirst halt of the 
entury. the national tocu beg 
lity on the 50s 
decades, a massivt 
ment wasn cle to reduce pont 


IMIprove thre qualit 


and treasure troves of scenic. 


In tne 1990s, truly remarkable and 
exciting changes are taking place in the 


nation’s collective thinking ibout rivers 


bad People and institutions increasing, 
think about rivers in holistic terms, 
either in the context of watersheds or 
as interconnected svstems that may 
span hundreds and even thousands of 
miles trom headwaters streams to 


rivers end in estuaries ind oceans 


lhe old adage that “we al! live down- 


| 
stream’ has never been more relevant 


® \lassive floods in recent vears have 
unde rcor d the ( omple xity of rivet 
systems and the need for comprehen- 
SIVE planning Responding to prob- 
lems such as cat istrophic flooding 
reveals the comple xity of environmen 
many sources 


tal proble ms: there are 


of stress and many. vari d solutions 


® Escalating costs of highly engi- 
neered structures and the federal bal 
anced budget imp rative have created 
new opportunities tor locally led muitia 
tives. Instead of driving top-down solu 
tions, tederal agencies now promot 
collaborative planning with early 
inclusion of ali interested parties at 


the local and state level Broader 


involvement of all interested groups 








otten leads t 


informed, and mo basis for managvemet 


tons. Gr yups that raditionally did is National Pollutant Dischar 


communicate ‘ Le d tiie HMMMAanOT s\ stem \ I s 
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mon interests renewals, enforcement. al 


lhe extent of ' 
remarkable. Fro 
Ohio and Idaho Rivers United to the loods in the 
Alabama Rivers Alliance and Amigos ration created a F1 jain Management 
Bravos in New Mexico, citizen groups lask Force that produced a multivolume 


acTOSss the country are adopting wate! report paving the way for numerous sub 
sheds as their organizing principle. Som sequent changes in the tederal approach 
3.001 river and cn itershed ranzations tO tloodp! in management \n Inte Td- 
ate listed in the 1 99¢ ,- River and Water Pec | cosvsten \lanagement | ask 
shed Conservation Directory. Watershed Force also produced a mass 
‘YO, a conference SpOTIsOr d \ the US ic oO] rtunities and unpedini nts to 
Environmental Protection Wwenc\ ind piementing in ecosystem ipproach to 
others, drew 2 ) participant rn the nvironmen il management 
spring ot 1996 ral agencies now recognize the 
National group h ed iY ll as with state 
work, Know Your Watersh C1 id local gov ments and the pri ite 
Rivers ( oOunci Amer ili River TOU tO} } Vall i ( oastal Amer j i 


| nlimuites i i] ii] im) it ft | ( eral Wencies med the 


Club Ry store Ameri is f ie rite } f | l onmental 
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FROM DEVELOPMENT TO 
STEWARDSHIP 











Along the American River 


Figure 1.1 Major Uses of Land 
in the Contiguous United States, 
1850-1992 
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Source Daugherty AB Mayor Uses of Land mn the 
United States. 1992 (USDA. ERS. Wastungton, OC 
1995) and earker reports 








about 90 percent of the township, and 
most of the cleared land 1s devoted to res- 
idential development 

lhe histor pattern ot cle aring torest 
land along rivers has remained a relative- 
ly common feature of the American land- 
scape until recently. Prior to settlement, 
wood, nparian vegetation cove red an 
estimated 30-40 million hectares im the 
contiguous | nited States: by the earl 
1970s, at least two thirds of that area had 
been converted to non-forest land uses 
and only 10-14 million hectares 
remained wooded. In much of the arid 
West, the Midwest, and the Lower Missis- 
sippi River valley, riparian forests have 
bee 1h re duc ed by HOTS than 1) per ent 

Along the Willamette River in Ore- 
gon, for example, the streamside forest in 
1850 extended up to 3 kilometers on both 


sides of a river characterized by multipk 
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channels, sloughs, and backwaters. By 
1967, government-sponsored programs 
for forest clearing, snag removal, and 
channelization had reduced the 
Willamette to a single uniform channel 
that had lost more than SU percent of its 
forest and land-water edge habitats. Agri- 
culture, logging, and urbanization all had 
important environmental impacts, 
increasing runoft of silt, nutrients, and 
pollutants into rivers and lakes. Increased 
silt and nutrients, in turn, began a process 
of euthrophication that killed many desir- 
able plants and encouraged the growth of 
nuisance plants and algae. The loss of 
native plants and chemical changes in 


the water subsequently led to a loss of ani- 


mal species, including fish and watertow! 


In the region around Lake Mendota, 
Wisconsin, the conversion to agriculture 
was largely complete by the 1570s. By the 


1SS0s, large blooms of blue-green algac 


Figure 1.2 Aquatic Plants in 
University Bay, Lake Mendota, 
Wisconsin, 1946-1989 
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1946 1966 1978 1989 
Source: Nichols, S.A. A.C. Lathrop, and S.A. Car- 
penter, “Long-term vegetation trends a history.” in 
Kintohet JF (ed) Food Web Management A Case 
Study of Lake Mendota. Wisconsm (Springer-Veriag. 
New York, 1982) 
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Along the American River 


were common. By 1989, roughly a centu- 
ry later, about half the lake's species of 
aquatic plants were gone (Figure 1.2 

The beds of wild celery that once sup- 
ported canvasback ducks and other migra- 
tory waterfowl and the native pondweeds 
that were vital nursery and rearing habitat 


tor many fishes had also disappeared 


These beneficial plants were largely 


replaced by coontail and an exotic, 
Eurasian watermilfoil, both of which have 
low food value for fish and wildlife. Deep- 
water insect populations began to decline 
around 1950. Native fish populations 
have declined by about one third (Figure 
1.3); the causes include overfishing, habi- 
tat loss, the disappearance of native aquat- 
K plants, and the stocking of the lake 
with predatory fish for game purposes 

The loss of native plants and animals 
has been especially severe in our lakes, 
rivers, and other waters. By 1989, in spite 
of conservation and restoration efforts, 
over 100 species of treshwater fishes were 
added to the threatened or endangered 
list and more than 250 were in danger of 


disappearing 


lhe early history of water resources 
developme nt in the United States has two 
tocal points the effort to reduce the risks 
to human lite and settlements posed by 
floods, through the construction of dams. 
levees, and other measures; and the effort 
to take greater advantage of the economic 
benefits of water, by providing an assured 
supply of water for irrigation, industry, 


and public consumption 





Figure 1.3 Cumulative Loss of 
Native Fish from Lake Mendota, 
Wisconsin, 1920-1989 








0 . - - - 
1920 1970 1980 1989 
Source: Magnuson, J.J. and 8.C. Lathrop. “Historical 
changes in the fish community.” in Katchell. JF (ed). 
Food Web Management A Case Study of Lake Mer 
dota, Wisconsin (Springer-Verlag. New York, 1992) 


In both cases, the nub of the problem 
was the unpredictability of precipitation 
and water supply in much of the nation 
and particularly in the states west of the 
Loot ‘Meridian. The area east of the \lis 
sissippi River typically receives more than 
twice as much annual raintall as the 
west of the Rocky Mountains ‘Figure |.4 
Box || 


lhe federal authority to regulate water 


‘Lie 


stems trom an 1524 Supreme Court cas 
Gibbons vs. Ogden, in which the court 
contirmed the tederal government's Powe! 
to protect and promote navigation under 
the commerce clause. The navigation 
juthority became the constitutional foun 
dation tor tederal re gulation of water us 
Congress and the Supreme Court hus 
torically interprets d the commerce « 
quite broadly, « iting it as the tederal 
authority to develop w iter resources tor 
immigation hydropower flood control, and 
municipal and industrial water use, a 


} 
well as to preve nt environmental cde gTada 


K 





Along the American River 


Figure 1.4 Mean Annual Precipitation in the United States 
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Source: Adapted from Natona! Climatic Data Center, Cirmatography of the United States No 81 


tion or restore past environmental dam- 
age 

\fter the turn of the century, the ted- 
eral government assumed a much larger 
role in water resources development. The 
Reclamation Act of 1902 gave the tederal 
government a mayor role in the deve lop- 
ment of a vast infrastructure of dams, 
canals, and other structures to support 
irrigated agriculture in the West, generate 
power, and provide water for mun ipal 
Ihe New Deal 


transformed the Bureau of Reclamation’s 


and industrial usage 


program into a regional water develop- 
ment program, building large storage 
reservoirs to support irrigated agriculture 
and urban growth Hoover Dam, which 


was built to augment supplies for Califor- 
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nia’s Imperial Vallev and tor Los Angeles 
growing ne eds, became the model tor 

mor; large multiple ‘purpose projects that 
began during the Dex pression and contin 


1960s. In all. the Bureau ot 


vied in the 
Reclamation constructed some 133 water 
projects in the West 

Ari 


ran to ¢ xpand its 


~~ 


\t about the same time, the 
Corps of Engineers be 
flood control mission. The Corps build 
Ope rates, and maintains nav wation ¢ han 
nels. reservoirs and levees for flood con 
trol and incidental uses such as hvdro 
electric power generation. The Corps 
navigation authority also became a limit 
ed torm of river basin management, as 
flood control and navigation objectives 


required the Corps to plan and manag 
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Box 1.1 
Trends in Precipitation 


in an average year. about 9 percent of the contiguous United States ss unusually Gry and about 9 
percent is unusually wet Sut there ss considerable vanaton m these numbers in 1983. 36 percent 
of the country expenenced unusually wet weather in the Dust Bow! year of 1934 almost hall the 
country—46 8 percent—was extremely dry (See Part ili Table 6 2) 


For the naton as a whole. precipfation trends nave been generally above normal Guring the 1970- 
96 period. especially since 1992 (Box Figure 1 1) In Doth 1995 and 1996. roughly one fourth of the 
country expenenced unusually wet weather (Box Figure 1.2) In addition much of the country has 
been struck by natural Grsasters im the past tew years During July and August! 1993. devastating 
floods hit the lower Mrssour: River. the upper Mrssissipp: River the flimors River, and many of ther 
tributanes Thurty-erght ves were lost. and estrnated Garages were between $10 bilhon and $16 
Dilhon 


Box Figure 11 US Precipfation Trends. 18695-1996 
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Figure 1.5 Reservoir Storage in 
the United States, 1895-1990 
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Box 1.2 
Trends in Water Withdrawais 


Dunng the penod trom 1950 to 1980 water use rose taster than the rate of population growth mcreas- 
ing trom about 164 bDilhon gallons per Gay m 1950 to 445 Dilhon gallons Gaily by 1980 (Box Figure 1 3) 
Over haf of the 1980 tota’ wes used for moustna! purposes —primarily Mermoelectrx power—and 
another ferd was used for wngaton moctuding water apphec Doth to agricultural Crops and pastures 
and to recreatona! lands such as go" courses Pubic water supphes represented only about 8 per- 
cert of total natonal water wihorawals Between '980 anc 1995 the natons total water windrawels 
Gechnes nearty 10 percent to 400 Dilhon gallons per Gay mctuding an 1! percent Gechme m irngaton 
water use an '! percent decime nm Termoelectc use and a 39 percent Gechne im commercal and 
other industria! use (Box Figure | 4) Wire US population continued to grow steadily the downturn 
" water withdrawals suggests some improvements i" water-use eficrency Mough other factors such 
a8 vanatons ™ annual precipitation also affect such measures (See aso Part Il! Tadie 6 3) 


in the case of agroufture for example mngators are using water more efimently Nationally average 
water rate apphcatons have Gropped 14 percent since 1970 Between 1982 and 1992. 11 mithon more 
wngated acres were managed wilh water conservation systems Cropping techrques such as terrac- 
ing Can increase the water available tor use 9 a watershed Conservatio plantings can promote mnil- 
tration of ramftall capturing more water tor Use Dy agriculture and comnunies 


Another tactor is the dechne in irngaton im the West and increase m tve East. where irrigation water 
tends © De used as a supplement 


Groundwater 6 one of the nahon's most mnportant natural resources About 40 percent of the nation's 
pubic water supply and more than 30 percent of the water used for irrigation 6 provided by ground- 
water Groundwater provides 96 percent of the sel-supphed domestic freshwater use mn the Unteo 
States ft 6 the nahon's principa’ reserve of freshwater and represents much of the nation's tuture water 
SUDO 


Depleton of groundwater i) some regions Nas reached signiicant proportions Moreover increases 
withdrawais from the nations groundwater systems are expected to occur im future years as a result 
of increased irrigation i certar regons water needs for industry and growing urban areas. lnited new 
surtace reservow Capacity and the desire to estabish water supply systerns that are not easiy affect. 
ed by droughts 


Box Figure 1.3 Population Box Figure 1.4 U.S. Water Use 
Growth and Water Use in the by Sector, 1900-1995 
United States, 1900-1995 500 
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Vater Rights 


Figure 1.6 Point Source 
Discharges, circa 1992-1995 
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Note Totals mchude sewage reatmen plants 3316 
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- Figure 1.7 Population Served by 
Pla CWSs with Violations of Health- 
based Standards, 1991-1996 
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Figure 1.2 Overall Use Support in 
US. Rivers and Streams, 1996 
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Figure 1.9 Leading Causes of Pollution in U.S. Rivers and 
Strearns, 1996 


Source US Erwronmenta Protector Agency Ofoe of Wate Nations Wate Quality (oventoy | 908 
Rapor to Congress ‘abe 44 EPA OW Wastungion OC 1008 





Figure 1.10 Leading Sources of Pollution in U.S. Rivers and 
Streams, 1996 
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Along the American River 


tion Program, Colorado Basin Salinity 
Control Program, and Water Qualit, 
Incentive Projects into the I nvironmMe};n- 
tal Quality Incentives Program (EQIP 
EOIP tunding is capped at $200 million 
h 2002 


md ranchers mn 


tor each vear thi ug I he progtam 


" 
1s available to tarmers 


' 


ireas identified thr h the 


prionty ug 
ly led conservation process and where 
there are significant threats to water and 


soil and related natur il resources 


CASE STUDIES 


lhe causes of environmental change 
have varied from river to river, and have 
included urbanization, industrial devel 
opment, agriculture, and the construc- 
tion of dams and canals. In gene ral, it 
appears that for many rivers pollution was 
most severe in the 1930 to 1950 pe riod 
with gradual improvement or restoration 
lhe Delaware River and Bay 
the South Florida ecosystem. and the 


San Francisco Bay-Delta ecosvstem pro 


since then 


vide three « ontrasting « xample s 


( ase Stud) I hie By laware River 


and Bay 


Several studies, including a 1975 
CEO report and a study by Ruth Patrick 
have ce scribed thre environmental histor 
ot the Delaware Rivet 

Arriving in the Delaware Valley in 
16°S, the tirst Quaker settlers built tan 
nenies, brickvards, and glassworks. These 
were soon followed by forges and tur 
naces to smelt and shape iron ore and 
grain mills to grind corn, wheat. and rve 


Lumbe ring became an important mdaus 
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try, with communities on the Bay supply- 
ing wood to shipyards and papermills 
near Wilmington. Commercial fishing 
and ovstering thrived 

By the time of the first Continental 


Congress in | 4, there was noticeable 


water pollution in the Delaware. The first 


water quality survey in 1799 reported that 
the main sources of pollution were in the 
Philadelphia area. But the volume of 

waste was small enough to be assimilated 
by the river; the water continued to be 
drinkable and fisheries prospered 
During the 1800s. mar 


tacturers chose sites along the river to 


arge manu 
take advantage of the water and the inex- 
pensive transportation provided by the 
river and newly built canals. In the earls 
1800s, k. 1. Du Pont, a French chemist, 
established the first gunpowder mills in 
the nation on the Brandywine Creek just 
above Wilmington. The availability of 
large amounts of water was vital to the 
success and growth of these ente rprises 
[he fishing industry continued 
throughout the century, but man 
shad, striped bass, and stur 


Cattish almost 


speci s 
geon — began to decline 
compl tely vanished and the population 
ot ovsters also declined. Ove rfishing and 
dam construction, which prevents d 
upstream migration, probably were the 
main tactors in the decline, but water 
pollution almost certainly plaved a role 
By the 1850s, the citv of Philade Iphia 
began ' uilding sewers to carry wastewater 


wn city streets. and other commu 


soon tollowed suit. But the 


may fy 
nities volume 
of sewage and industrial waste contami 
nated water supplic 5, Causing typhi id and 


' 


other waterborne disease s that preved on 
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Figure 1.11a Mean Annual DO 
Concentrations in Delaware 
River, 1970-1995 
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Figure 111¢ Mean Annual 
Phosphorus Concentrations 
in Delaware River, 1975-1995 
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Figure 1.11e Mean Annual 
Chromium Concentrations in 


Delaware River, 1975-1993 
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Figure 1.11b Mean Annual BOD 
Concentrations im Delaware 
River, 1970-1995 
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Figure 111d Mean Annual 
Nitrate Concentrations in 
Delaware River, 1975-1995 
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Figure 1.11 Mean Annual 
Lead Concentrations in 
Delaware River, 1975-1995 
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Figure 1.13 Freshwater 
Average Precipitation 











Box 13 
What is a Floodplain? 


Fioodplains are the relatively low and periodically inundated areas adjacent to rivers. lakes 
and oceans Floodplain lands and adjacent waters combune to form a compiles, dynarnic phiys- 
ical and biological system that supports a multitude of water resources. living resources. and 
societal resources Floodpiains provide the naton with natural flood and erosion control. water 
fitering processes. a wide variety of Nabvtats for flora and fauna places for recreation and 
scientific study. and hwstonc and archeological sftes 


Estates of the extent of the nation’s floodplains vary in 1977. the US Water Resources 
Council estimated that floodplains comprise about 7 percent. or 178 8 milion acres. of the 
total area of the United States and its territones 
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Box 1.4 
The Great Mississippi Flood of 1927 


in Rising Tide, author John M. Barry writes eloquently of the Great Mississippi River flood of 
1927, whch devastated a vas! area and forced over a million people out of thew homes 


Greenville, Mississippi, was protected from direct assault by the river by a large “vee. The 
major break in the levee occurred north of Greenville, long before the flood waters Gescribed 
reached the city. The city was also protected by a smaller, local levee. A break in this smail- 
er levee is Gescribed here by Barry. The flooding in Greenville began on April 21, 1927 


“The Greenville protection levee stood eight feet high. The wits’ paused Driefly, then ripped 
the levee apart as smootly as #f unzipping it 


“Then came the chaos. Water roared and hissed, the fire whistle blasted, church bells clanged 
animals barked and neighed and bellowed in terror. in Newtown, the black neighborhood clos- 
est to the protection levee. hundreds of families began to wade through the rising water to 
the Mississippi levee, the highest ground in the Delta 


“Rescuers were depositing thousands of refugees from all over the Delta on the levee. to join 
the city's own thousands already there. Farmers moved cattle, mules. horses, and pigs to the 
levee as well. The Mi sissippi River lay on one side. the fiood on the other. The levee crown 
was only 8 feet wide. its landslide slope an additional 10 to 40 feet wide before touching water 
A line of people already stretched north from downtown for more than a mile 


“Martial law solved little. Virtually the entire county was underwater, as much as 20 feet of 
water The current everywhere was ferocious. People took shelter in railroad boxcars. in the 
upper stories of cotton gins, oil mills, houses, and barns. Thousands clung to roofs or trees 
or sat on the levee awaiting pickup 


Wec <s after the levee broke, water was still pouring through both the Mounds Landing break 
and the city’s protection levee - 


Source. Barry, John M.. Rising Tide The Great Mississipp: Flood of 1927 and How it Changed America 
Simon and Schuster, New York, 1997) 
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Charting New Waters 











Box 2.1 
The Nation's Watersheds 


Under a system developed by the US Geological Survey. the nation is Gided into succes- 
sively smaiier Nydrologic urwis. whuch are Classified mto four levels The first level dies the 
nation ito 21 mayor geograpiuc regions, based on surface topography. and contain ether the 
Grainage area of a major river. such as the Missoun region. or the combined Gramage areas 
of a serves of rivers. The second classification Givides the 21 regions imto 222 subregions A 
subregion includes the area drained Dy a river system. a reach of a river and fs tributanes. 
@ Closed basm. or @ group of strearns forrmung a coastal drainage area The thd level further 
Guides many of the subregions into accounting units. Cataloging units, the fourth and smail- 
est level in the Merarchy. are a geographic area representing part or all of a surtace dramage 
basin Almost ail cataloging units are larger than 700 square mules 


Figure 2.1 Mean Monthly 
Phosphorus Concentrations in 


Chesapeake Bay, 1984-1992 
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Figure 2.2 Acres Under Nutrient 
Management in Chesapeake Bay 
Watershed, 1986-1995 
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Charting New Waters 


the interdiscuplinarn study of interactions 
within an ecosystem, and that the public 
wanted less gan crnment but still valued a 
clean emuronment 

The Department ts reorgamzing to 
Dring its institutional structure closer to 
current realities of emuronmental 


Vl thee c entral oftice in \Madh- 


thre 
protection 
son. a new six-<divisson structure has fewer 
staff and supervisory lavers and 1s intend- 
ed to provide policy and other essential 
support for held operations. For example, 
the new water division consolidates tive 
programs formerly located im three sepa- 
rate divisions, bringing together fishernes 
management and shoreline/wetland pro- 
tection programs with water quality 
mmprovement programs 

lhe De partment ts replac img its old 
snx-<district field structure with five regions 
that are roughly aligned with natural eco- 
logical features. The Northern Region, 
tor example, covers northern Wisconsin s 
forest and lake belt, while the new North- 
eastern Regron encompasses the Fox- 
Wolf River basin 

tach ot the tive regions 1s divided into 
four to six geogzaphic management units 
with boundarnes based large ly on major 
river basins. Most department staff are 
wagned to these units. The new struc 
ture emphasizes a team approach that 
brings together emplovees « ith different 
types of expertise w ho can collectivels 
develop an interdisciplinary perspective 
on emvironmental issues. The team con 
cept also 1s designed to encourage a high 
et level of community cooperation and 
citizen imolvement 

For example, a river basin team might 


include an aquatic biologist, wastewater 
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engineer, shoreline/wetland specialist. 
safe drinking-water engineer, fishen 
manager, and water resource planner 
The team also could include representa- 
tives from civic groups, conservation 
clubs, environmental groups, business 
and industrn, other government agencies, 
agnculture, and education. The team 
could be asked to assess the quality of 
water, fisheries and aquatic resources m 
a river basin, analyze and identity prob- 
lems affecting water quality, aquatic life, 
and water uses; involve citizens im 
setting river basin goals and priorities 
and in finding and choosing solutions to 
problems, and regularly report progress 
toward goals and applaud partner suc- 
CESSES 

Though imitiated by the state, 
geographic management units are 
intended to address the mutal needs of 
all partners. State officials see their role 
as bringing regional and national per- 
spectives to the discussions as well as an 
integrated, ecosystem view of the issues 


and trade-ofts 


North Carolina 


In North Carolina, population growth 
and development pressures — including 
changes in land use and the emergence 
of nonpoint sources as a sygmificant cause 
of water pollution — pose a vanety of 
critical water quality management tssues 
The issues include 

@® How much waste assimilative 

capacity is left within the state s mayor 

receiving waters for new and expand- 


ing discharges? 
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Box 3.1 
Dams and Dam Construction 


There are now more than 75,000 dams 
higher than 6 jeet in the United States, 
both in the upper and lower reaches of 
rivers. The reservoirs behind these dams 
cover about 3 percent of the nation’s larid 
surtace. In a given year, 60 percent of the 
United States’ entire river flow can be 
stored benind reservoirs. 


Most of this construction occurred 
between the 1930s and 1960s (Box Fig- 
ure 3.1). Between 1935 and 1985, over 
600 federally funded flood-contro! pro- 
jects were built 


Only 2.7 percent of the nation’s dams are 
owned by the federal government. The 
Corps of Engineers manages 555 dams 
The interior Department's Bureau of 
Aeclamation manages 348 dams with a 
total storage capacity of 245 million acre- 
feet of water (an acre-foot is equivalent to 
325,851 gations of water) 
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Box Figure 3.1 Dates of 
Closure of U.S. Dams with 
Reservoir Capacity of a Million 
Acre-feet or More, 1900-1983 


number of dams 





{ttt 

1900 1920 1940 1960 1980 
Source: Graf, W_L.. “Landscapes, comodities and eco- 
systems -- The relationship between poy and science 
for Amencan rivers.” In Water Science and Technology 
Board. Sustaining Our Water Resources (National 
Academy Press. Washington, DC, 1993 
Note: Data are for the contiguous United States 


Figure 3.1 U.S. Conventional 
Hydroelectric Power Generation, 
1920-1996 
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Source US. Department of Energy Energy informa- 
ton Administration, Annua/ Energy Review 1996 
(DOE, EIA, Washington, OC, 1997) and earlier reports 
Note Excludes pumped storage facility production 
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Figure 3.2 U.S. Flood Damages 


Suffered and Prevented, 1973- [he age of the free-flowing river 1s 
1996 largely over in the lower 45 states, with 
95 - virtually every river regulated by dams 






locks, or diversions ( Box 3.] 











30 
§ 25 4 | here are a host of reasons to build 
s 20- dams. Thev provide water for cities, 
} 154 tarms, and industries; help control floods 
§ 10- and manage flow; improve navigation; 
4 : generate electrical power; and provide 
9 opportunities for recreation. In 1996, tor 
1973 1978 1983 1988 1993 example, hydroelectric power generated 
Flood damages suffered 329 billion kilowatt-hours of electricity, 
| Flood damac;'s prevented or 11% of U.S. electricity generation 


P US. Amy Come of — Figure 3.1). Hydroelectric powerplants 


Damage Repo to Congress tor Fiscal Year 1996 in the Columbia River and its tributaries 
USACE, Washington, OC, (997) and earlier reports aie 

' = ees produce > percent of the Pacific North- 

west's electricity , 


Dams have improved the dependabili- 
| | 


Figure 3.3 U.S. Irrigated 


ty of water supplies, particula ty for arid 


Farmiand, 1890-1996 and semiarid regions. In mam instances, 
oe 
60; dams have reduced the risk of »atastroph- 
| ic floods (Figure 3.2). Since dams were 


g 40 bunlt across rivers in the Connecticut 
River Valley, no floods have occurred like 
the ones that crippled the towns of 
$20 Bolton and Hartterd in 1927 and 1936 
But, as evidenced by the destructive 
0 floods of recent vears, dams have not 
1890 1920 1950 1969 1962 1996 completely eliminated the risk of major 
a 17 Western states floods 


a Other states Water diversions have also plaved an 
important role in the nation’s agricultural 
Source: See Par ill, Table 7.11 
Note 1890-1992 data are tor years coinciding with 
the Census of Agriculture 1996 data are estimates million acre-feet of water are diverted 


development. Each vear, for example, 8.2 


trom the lower Colorado to homes and 
ing, and farming. In addition, it is usually farms in California and Arizona through 
in the upper reaches that most rivers aqueducts that cross hundreds of miles ot 
begin to lose their natural character intervening desert. None of this water 


reaches the Gult of Calitorma. By 1996. 
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Aerial View of the Snake River 
Photo Credit 
USDA—94CS3964 
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Figure 3.4 The Snake River in Oregon, idaho, and Washington 
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Source: Collier, M., R.H. Webb. and J.C. Schmidt, Dams and Rivers: A Primer on 
the Downstream Effects of Dams, USGS Circular 1126 (USGS, Tucson, AZ, 1996). 
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Figure 3.5 Sandbars on the Snake River in Hells Canyon 
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Source: Collier, M., R.H. Webb, and J.C. Schmidt, Dams and Rivers: A 
Primer on the Downstream Effects of Dams, USGS Circular 1126 (USGS. 


Tucson, AZ, 1996). 


Snake River. The Snake River in Ore- 
gon, Idaho, and Washington, is the most 
extensively dammed river in the West 

Figure 3.4). The generation ot hvdro- 
electic power has severely changed the 
normal dvnamics of the river's flows 
Dams on the Snake block histori 
salmon migratory runs, and frequent high 
releases have caused depletion of sand 
downstream from the dams 

The Idaho Power Company uses coal 
fired generating stations to provide base 
load power, but obtains all of its peak 
power from the dams of the Hells 
Canvon ( omplex The « ompany waits to 


release water until demand is high 


SS 
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The three dams of the Hells Canvon 
Complex are very effective sediment 
traps; the water emerging from Hells 
Canvon Dam is usually crvstal clear 
Prior to construction, the waters of the 
Snake below its confluence with the 
Salmon carried as much as 5 million tons 
of sediment downstream. But water clari- 
ty comes with a price. Since dam con- 


struction, the surtace area of the beaches 


below Hells Canvon have shrunk by 75 


percent (Figure 3.5 

Prior to dam construction, chinook 
and sockeve salmon would migrate up 
trom the Pacific Ocean through the 


Columbia and Snake rivers to spawn in 
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Source: Collier, M.. R.H. Webb. and J.C. Schmidt, Dams and Rivers: A Primer on 
the Downstream Effects of Dams, USGS Circular 1126 (USGS, Tucson, AZ, 1996) 


the tributary of their origin. With eight 
dams blocking their wav up the Colum- 
bia, roughly one third or more of the 
total spawning population is lost. When 
spawning is successful, the young fish 
have even lower rates of success in 
migrating downstream. The chinook is a 
threatened species, the sockeve ts consid- 
ered endangered 

Phe Idaho Power Company built fish 
ladders and other bypass systems into 
each of the Hells Canvon dams, but all 
were unsuccessful. Today, no salmon 
migrate above Hells Canvon. The com- 


pany also has fund d tish hatchenes, but 
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prospects for success are not bright unless 


additional measures are taken to move 
fish around the dams 

Chattahoochee River. \t regular 
intervals, the Chattahoochee River in 
north-central Georgia used to rise over its 
banks in massive floods, carrving mud 
and sand across nearby farmlands ( Figure 
3.6). All that stopped in 1956, when the 
Corps of Engineers completed the $45- 
million Buford Dam and Lake Sidnes 
Lamer began to fill in behind the dam 

Buford Dam has admirably fulfilled its 
role in controlling floods; since 1956, no 


lestructive floods have occurred on the 
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Figure 3.7 Peak Flow Rates for the Chattahoochee River, 


1901-1994 
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Source US Department of the intenor US Geological Survey Natona Water Dete Storage and 
Retmeval System (USGS. WATSTORE. Reston VA 1997) 


Chattahoochee below Buford ( Figure 
3.7). The river is also the most nmportant 
source of drinking water tor millions of 
people in the Atlanta me tropolitan ajtea 
downstream 

| he river and ike aniert ate cno}; 
mousl popular with area residents. In 
1990, 19 million peopl came to Lake 
Lamer, making it the most visited tederal- 
ly managed reservoir in the country. In 
19°S Congress authorized the Chatta- 
hoochee River National Recreation Area 
comprised of 14 scattered units between 


Butord Dam and Atlanta 


heavily used tor fishing, canoeing, biking, 


1 hee TiVET 1s 


pic king jogging, and swimming 
Recreation. water quality, and fish and 
wildlife concerns have become important 


priority sun the management of the dam 
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lhe river's double role as a source of 
both recreation and power poses some 
challenges for the river's managers. A 
reduction in extreme fluctuations would 
increase recreational safety by reducing 
the risk that sudden fluctuations would 
endanger unsuspecting fishermen, but it 
would diminish the dam's power genera- 
tion capabilities. Dam releases could be 
designed to minimize downstream ero 
sion, but power generation would sufter 

Platte River. Along the Platte River in 
Wvoming, Colorado, and Nebraska, 
some half a million sandhill cranes 
return to roost every February and 
March, seeking the river's shallow waters 
broken up by sand spits and islands (Fig 
28 


ure During the dav, the birds fly a 


few miles to nearby cornfields that have 
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Source Colter M.A. Webb, and J.C Schnidt, Dame and Rivers: A Primer on 
the Downstream Effects of Dams. USGS Circular 1126 (USGS. Tucson. AZ, 1996) 
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Figure 3.9 Peak Flow Rates for the North Platte River, 


1895-1994 
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Retneval System (USGS WATSTORE. Reston. VA. 1997) 


Hvdrologists are contemplating dam 
releases that would open and maintain a 
channel adequate for the cranes, but that 
could mean less irrigation water for farm- 
ers upstream. Conceivably the timing of 
releases might be planned for periods 
when farmers do not need water, or farm- 
ers could switch to crops that require less 
water. In anv event, the tradeoffs between 
farm productivity and crane habitat are 
not easy 

In mid-1997, after three vears of nego- 
tiations, the Department of Interior and 
the states of Colorado, Nebraska, and 
Wyoming signed a cooperative agree- 
ment for a federal/state recovery program 
tor whooping cranes and other endan- 
gered species along the river. The agree- 


ment provides for 


® Initiation of a basin-wide environ- 
mental study of the Platte 

e A basin-wide analysis of opportuni- 
ties for water conservation and 


enhanced water supply 


© More effective habitat improve- 


ments based on basin-wide factors 


® Greater regulatory certainty for 
individual projects throughout the 
basin 


© Commitments to seek immediate 


tunding for habitat activities 


¢ Permanent restoration and protec- 
tion of 29,000 acres of habitat 


¢ Adjustment of Kingsley Dam oper- 


ations to provide enhanced flows for 
fish and wildlife on the Central Platte 
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r National Monument, Cam 
lands National Park. and Glen Canvor 
National Recreation Area 
in Weoming'’s Wind River Range 
is 1) miles upstream from its confluence 
with the Colorado River in Utah's 
Canvonlands National Park 


Prior to dam construction. the Green's 


1 te rivets 


SOUTCE 


extreme variability in flow. sediment con 
centration, and temperature gave rise to 
an array of fish —some thirteen endemx 
species in the minnow. sucker, trout, and 
sculpin groups 


(,reen River 


All of these species are now threatened 


that were Linneque to the 


by changes to the river since the 1960s 


Some were not dam-related for example 


many non-native fish species have been 
introduced to the river and compete tor 
the same food and habitats as the natives 
Some dam-related stresses were 
inevitable. while others did not have to 
happ n. Just before the Flaming Gorge 
Dam was closed in September 1962, ted 
eral and state 
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Spring peaks irc meant to tacilitate 
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sedunentan pr COSSC'S sro flan nC d 


watcrs Studies iT¢ Thee mwaA\ 


by dam 
operation Whether these changes wv ill be 
enough to enable these fish to make a 
COM i ack ms LiTh le at 

Colorado River. The Colorado River 
and Grand Canvon National Park are 
among the nations most popul ir destina 
3.10 lohn Wesley Powell 
took the turbulent passage down the Col 


trons ( Fagure 


orado in 1869. Today, some 22,000 peo 
ple annually repeat Powell's adventure 
while another 5 million view the river 
from the rims of Grand Canvon National 
Park 
Historically, an average of 12 million 
acre-feet of water rolled through Grand 


(anvon each vear. with floods hypK ills 
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Figure 3.10 The Colorado River Downstream from Glen Canyon Dam 
in the Grand Canyon, Arizona 
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Source Colher M RH Wend andJC Sctrruct Dams anc Rivers A Primer on he Downstream Effects of Dams 
USGS Ciroular 1126 (USGS. Tucson. AZ. 1996) 
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Box 3.2 
The impact of Natural Factors on Water Quality 


mn the absence of human actwwhes the Chermucal composition of streams and lakes 1s con- 
trolied Dy he release of munerais trom rocks and sods. whch m turn ss afected Dy taciors such 
as rarvtall temperature evapora and Dy the ide cycies of plants. Concentrations of cal- 
culm magnesuwm™ sodwm and potassium are generally correlated with the chemucal com 
position of rocks and sols m™ @ owen Gramage basin in some relatively unusual cases 
UNTTNed Twneral Geposts can affect stream water Quaity 


The US Geological Survey recently found significant teactung from undisturfed siver. ead 
and zinc Geposits m the northwestern Brooks Range m Alaska Prior to munn 3. water qual 
ty m streams Gramwng the Rec Dog Gepos” were acidic and Comtamed fughy toxic levels of 
adrmuum iad and zinc that exceeded the Gnnkuing water standards recommended by the 
state of Alaska These contarrwnated waters were tomc to most aquatic Ife. streams mmme- 
hately Gramwng the Gepost Ged not support any signdicant fish populations Streams Gram- 
ng the undksturbec Drenchweter depos” nad iow pH values and tugh concentrations of cis- 
solved solids (Box Figure 32) The most acidic water m the region (pH 2 6 to 3.1) is in False 
Wager Creek wiuch partly Grams the Gepos@ on the east side These streams also coniamn 
hgh concentrations of G:ssolved alurmnum. arsenic. "on. CaGrruum. Copper. lead. manganese 
mokel. and zinc in most cases. concentrabons exceed state safe Grintung water standards 
At the nearby Lik Gepost. stream waters are m the neutral range for acidity and contain only 
ZINC Mm Consistently ugh Concentrabons Carbonate rocks in the area neutralize acd m the 
water and lower as abiity to Carry Most metais m solution 


A 1971 study on sources of sulfate mn streams estimated that tor North America about 40 per- 
sent was frorr natural sources and up to 60 percent was related to human activites But sc- 
entsts now reakze that there ss considerable variation im sources around the country 


For exarnpie. when the US Geological Survey sampled the chemical composition of the St 
Lawrence River at the entrance to Lake Ontario in 1906-7. sulfate (SO,4) concentrations were 
estrmated at 9 7 tons per square rule in 1969. some 60 years later Concentratons were est- 
mated at 25 2 tons per square mile 


Although some of the sulfate im 1906 could nave been the result of atmospheric deposition 
Sorentists Deweve they largely represent the natural stream condition dating back into the 19" 
Century The increase in sulfate is thought to be due largely to an increase in atmospheric 
sultur contributions to the Great Lakes Grainage basin 


Sirmiar estrnates of sulfate for the Colurntia River at Northport. Washington. in 1910 found 
conceritrations of 22 tons per sGuare mile im 1954 concentrations had increased only sight- 
ly to 25 8 tons per square rie Natural sources of sulfate in the Columbia include mineral 
and thermal springs in the Canadian part of the river's drainage basin The human oontribu- 
tron to sulfate concentrations seems to be a relatively munor part of the total 


in short. even without considenng affects from human activites. stream water quality is aflect- 
ed Dy a complex interaction of chermcal. geological and hydrological factors No two river sys- 
terns are exactly alike each has unique Characteristics that are not exactly Guphcated in any 
other system For a detailed discussion. see the mult-volume series by Ruth Patrick entitied 
Rivers of the United States 





Box Figure 3.2 pH and Dissolved Zinc in Drenchwater Creek 
Brooks Range, Alaska, July 1994 
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Idaho. 1s one of the large st cobalt deposits 


in North America. Several companies 
have mined cobalt at the site since the 
late 1SO00s. Shaft methods were used 
ining 
randa \iining 
owns the site 


1YS2. At that point, 


through the late 1950s Open-pit 4 
began in the late 1950s. Ne 
Company, which currenth 
ceased operations in 


the site included numerous waste rock 


piles, a 5-hectare open pit, about 24 kilo- 


meters of underground shafts and about 
34 hectares of exposed contaminated 
mune wastes 

Mining tunnels, waste rock pile s, tail- 
ng piles, and the open pit are located at 


>I 
ot Nik adow and Buckt 11 


which dram into Big Deer and 


the headwaters 
(lre 
Blac kbird ¢ TECKS | hese creeks iT¢ part 
ot the Middle Saln River-Panther 
Creek drainage basin, which in turn ts 
7) River 

Lhe site, which is on EPA's Supertund 
National Priorities List. has a 


pollution proble Was. 1M luding At id 


part ot the S ln 
\ ney of 


drainage and leachate trom the tunnels 
waste piles, and tailings, plus high levels 
ot heavy metals 
cobalt, and nickel. In 1983. the Idaho 


Attorney General tiled a natural 


such iS ATSCTIN copper 


resources dam we ¢ omp! unt against the 
current owner nd wo previous owner’rs 
for allege d damage § to the tate s surface 
water and groundwater Lhe suit was set 
tled in 1995 

In 1993, the potentialh responsible 
parties initiate d early actions to prevent 
turther migration of the t lings followed 
in 1995 by efforts to address the waste 
rock problem — including relocating 
some of the waste rock piles, intercepting 


groundwater and surface water for treat- 
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ment, and capping an area and intere- 
cepting its groundw iter tor treatment. In 
late 1994. the potentiall responsible par- 
nes, under I PA supeTVISION he van to 
mvesti tate the nature and extent of site 
contamination, which will be ed to 
determine the most effective remedy for 
tinal site cleanup 

Panther Creek historically supported 
large runs of chinook salmon and steel- 
head trout, but these runs gradually 
declined during the 1940s when exten- 
sive mining activities began near Black 
bird Creek. Since the early 1960s, the 
watershed has been largely uninhabitated 
by these species. Water quality degrada- 
tion in Panther Creek trom the Blackbird 
\line seems to have been a significant 
tactor in the decline of the chinook 
species, contributing to the now threat 
ened status of the spring/summer « hi 
nook. Most of the salmon stock must pass 
through contaminated areas to reach surtt 
able spawning grounds, and juveniles 
vist migrate back through contamunated 
areas tor surmmer rearing 

NOAA joined the state of Idaho and 
the Forest Service in a Natural Resource 
Damage Assessment in 1993, conducting 
extensive studies to determine the SCOP 
and scale of the damage and developing 
a restoration program. Major biological 
components of the restoration plan 
include 

© Restoration of spring/summer chi 

nook salmon to Panther Creek. lo 

accelerate run restoration, a fish barri 

er/trap and acclimation ponds will be 

maintained on Panther Creek for a 

period of time to capture returning 


adults and imprint juveniles 
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® kencing of 2 miles: 

grazed private land along Panther 

Creek. and 5 to S miles ot hea ily 
| pris ite land along other 


Salmon River Basin tributanes to 


17 
iow regeneration of miparnan vegeta 


tion and improve spawning and reat 


} } 
ng conditions for salmon nd steel 
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Case Study: The New World 


\Vline 


sensitive headwa- 
ctotevena single 
t may bring unaccept- 
ronmental risks. Such is 


the case with a recent proposal by Crown 


Butte Nin , te deve lop a gold, copper, 


und silver muning < omplex less than three 
miles from the northeast border of Yel- 
lowstone National Park. The rights to the 
minerals at New World \iine had been 
obtaimed under the 1872 \lining Act 

I he complex was to be located partial- 
ion private prope rty and partially on 
rablic lands managed bv the Forest Ser- 
vice. Most of the private lands at issue are 
held by Crown Butte or \Is. Margaret 
Ree b d \lontan 1 1¢ sic nt who leased her 
lands to Crown Butte 

Crown Butte submitted a plan that 
called for 15 vears of operation, with six 
mayor tacilities plus a 0-100 acre tail- 
ings impoundment behind a 90-foot-tall 

lhe tailings impoundment was 
to contain the highh acidic 
rock and metals mn perpetuity 

lhe New World proposal required 
preparation of an environ ntal impact 
statement under the National Environ 
\ct. The EIS process 
began in April 1995 


\ pre laninarvy draft of the EIS showed 


ment i| Polic 


; 


that there could be major adverse 
wnpacts on the Clark's Fork of the Yellow 
stone River (a federally designated wild 
and scenic river). on grizzly bear habitat. 
ind on Yellowstone National Park itself 


Interagency review of pre liminary drafts 


also showed a need tor additional studies 
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to characterize groundwater conditions at 
the mine site and for a risk assessment of 
the proposed tailings impoundment. As a 
result of these findings. work on the dratt 
EIS was extended 

[he preliminary draft EIS was widely 
reviewed. Many analvsists, including 
mining engineers, were critical of the 
submerged tailings svstem. Questions 
also were raised about: seismological risks 
in an area that had experienced more 
than 4,000 earthquakes within a 1S0-mile 
radius; the need for more analysis con- 
cerning containment of the 5.5 million 
tons ot highly acidic waste rock that 
would be generated by the mine; the risks 
associated with the tailings impound- 
ment; and the lack of information about 
the potential impact of the mine on 
groundwater 

In March 1995, Wyoming Governor 
lim Geringer wrote Montana Governor 
Marc Racicot to sav that the alternative 


preterre d by the company could have a 


significant impact on Wyoming water 
resources and suggested that the tailings 
impoundment should be the subject ot a 
separate review. Because of the highly 
acidic nature of the ore body at the New 
World mine, Governor Geringer suggest- 
ed a bonding level of $75 million to $100 
million. The company’s plan of opera- 
tions called for “dewatering” a portion of 
Henderson Mountain, and the Yellow 
stone Water Compact governing water 
flows into the park could have required 
Crown Butte to re place the diverted 
water. It was also abundantly clear that 
there would be vears of contentious 
litigation over the mine, regardless of 


whether the federal government 
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approved or denied the company’s appli- 
cation 

In the face of this apparent stalemate, 
environmental groups and the company 
began discussing creative wavs to resolve 
the conflicts. In February 1996, Crown 
Butte, Hemlo Gold (the Crown Butte 
parent company) and the Greater Yellow- 
stone Coalition asked the Clinton 
Administration to consider transferring 
tederal assets to Crown Butte in 
exchange tor the « ompany s agreement to 
drop any further pursuit of the mine pro- 
posal. After studving the proposal, the 
Administration agreed to further discus- 
sions. The discussions focused primarih 
on the value of the mine, « leanup and 
restoration of the environmental impacts 
associated with past mining, resolving a 
protracted lawsuit brought by environ- 
mental groups, and resolving potential 
tederal enforcement actions 

On August 12, 1996, President Clin- 
ton and the parties announced an agree- 
ment. The essential details were that 
Crown Butte would agree to drop plans 
to develop the site, that the federal gov- 
ernment would agree to transfer to 
Crown Butte $65 million in federal assets 
in exchange for title to all the lands 
essential to development of the mine, 
that the company would place $22.5 mil- 
lion in a trust fund to remediate historic 
environmental contamination in the 
area; and that the parties would agree to 
settle the existing litigation by the envi- 
ronmental groups and potential environ- 
mental claims by the federal govern- 
ment. The agreement was contingent on 
1) identification by the United States of 


$65 million in federal assets that could be 
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variety of 


timately decided to 


a 
priate up to 50> million 


land Water Conservation 


re the Crown Butte/New 


Tom 
} ind to 


World Mine property I he acquisition 


iCcqguil 


will he aCCotTil amed by il) additional 


$12 million tederal expenditure to 


mMprove ind maintain the Beartooth 


Highway 


Through the World War I era, coal 
was mined in \ppalac hia with little or no 
environment i] control Advances iN} tech- 
nology gave the mining industry the 
capacity not only to mine coal more effi- 
cently but also to disturb vast areas with- 
out reclamation at an alarming rate, both 
underground and on the surtace, as min- 
Wig hecan widespread L he se new min- 
ing methods had two major impacts 
First, tewer peopl were needed to mine 
greater qu intities of coal. Declines in 
( mplor ment contributed to intense 
poverty wid | irdship Second, the ver 
liteblood of thousands of communities, 


the stream ind rwve4rs her We sO heavily 


polluted by acid and heaw metal conta- 
mination that thes supported little or no 
lite and were of limited use tor drinking, 
wriculture, recreation, or ae stheti 
enpvinent 


AMID 


contaming high concentrations of acidity, 


Void mine dramage water 


iron, manganese, aluminum, and other 
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materials —is the number-one water pol- 
lution problem in the Appalachian 
region and has damaged more than 5.000) 
miles of streams and rivers in the eastern 
United States | Figure 3.11). Most acid 
drainage originates in abandoned under- 
ground coal mines and is carried by sur- 
face Or groundwater into nearby streams 
\ffected streams are typically devoid of 
fish and other aquatic lite due to low pH 
levels and the smothering ettects of iron 
and other metals deposited on the stream 
beds. Acid mine drainage also can impatt 
drinking water supplies, interfere with 
river recreation, and harm communities 
econonik development 

In the Allegheny River subbasin, a 


chain of industrial river vallevs and min- 


Figure 3.11 Streams te Affected by 


Acid Mine Drainage 
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Figure 3.12 Abandoned Coal Mine Land and Stream 
Reclamation, 1978-1996 
100,000 , 
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3g § g 8B 


streams reclaimed, in miles (cumulative) 
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1987 1990 1996 


—@— Stream quality improved 


1981 
Land reclaimed 


1984 
—@— Clogged streams restored 


Source US Department of the intenor, Office of Surface Mining Reclamation and Entorcement. Surface 
Coal Mining Reciamation: 20 Years of Progress. 1977-1997. Part 2. Statistica! information (DOI. OSMRE. 


Washington, OC forthcoming) and earker reports 


ing towns east of Pittsburgh, ~~ 5 miles of 
streams are impacted by acid mun 
drainage. In the 130 miles of impaired 
streams in the Upper Allegheny Sub 
basin, resource extraction is a source of 
pollution in nearly 60 percent of the 
affected stream miles 

Ihe problem is caused when surtace 


or underground mining operations 


expose coal and bedrock high mn pyrite 


ron sulfice to oxvgen and morzsture. If 
produced in sufficient quantity, the iron 
hvdroxide and sulfurse acid that result 

from chemical and biological reactions 
eventually contaminate surface water and 


groundwater 
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Filling or sealing old shafts to elimi- 
nate acid production IS EXPensive, ind 
the results have been inconsistent. Water 
treatment, the other main option 
involves two types ‘Active treatment 
usually involves neutralizing acid-pollut 
ed water with hydrated lime or crushed 
limestone. This treatment reduces acidity 
and significantly decreases iron and other 
metals, but is expensive to construct and 
operate, requires constant maintenance, 
and does not permanently eliminate the 
problem 

Biological, or “passive,” control 
involves the construction of a treatment 
system that is more permanent and 


requires little or no maintenance. Passive 
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control measures include the use of anox- 
ic drains, limestone rock channels, alka- 
line recharge of groundwater, and diver- 
sion of drainage through man-made 
wetlands or other settling structures. Pas- 
sive systems are relatively inexpensive to 
build and have been very successful in 
controlling some small discharges of acid 
drainage, but these technologies are still 
relatively new and their long-term eftec- 
tiveness has not been proven 

The federal government has been 
actively engaged in dealing with acid 
mine drainage for several decades. The 
1977 Surface Mining Control and Recla- 
mation Act created a fund for abandoned 
ANI 


tonnage-based fees collected trom coal 


mine land . which is supported by 
producers. Each vear Congress appropri- 
ates money from the fund for reclama- 
tion projects. Coal companies paid in 
$266 million in FY 1997 to the fund and 
Congress appropriated $174 million in 
FY 1997. As of September 199°, there 
was $1.2 billion in the fund’s unappropri- 
ated balance 

Historically, abandoned-mine-related 
water quality problems were not consid- 
ered a top priority, making it difficult for 
states and tribes to fund a significant 


Lhe 


law requires that one half of the funds 


number of reclamation projects 


collected within a state or Indian tnbal 
boundaries be reserved for use by that 
state or Indian tribe. lo receive a grant, a 
state or Indian tribe must have a reclama 
tion plan that has been approved by the 
Secretary of Interior 
In 1990 the law was amended to 

include adverse economic impacts on a 


community as a reason for giving priority 
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to the reclamation of certain sites. Begin- 
ning in 1995, Interior's Office of Surface 
Mining (OSM) encouraged states and 
tribes to consider whether acid mine 
drainage pollution sites could be consid- 
ered “general welfare” problems that had 
in adverse economic impact on a com- 
muritv. Such an interpretation gives 
these water problems a higher priority 
and allows them to compete more easily 
tor limited AML. dollars 


provides that up to 10 percent of the 


The law also 


annual grants to states and tribes mav be 
set aside in state-managed accounts for 
use in cleaning up mine drainage prob- 
lems. OSM also has determined that 
funds in these accounts can be used to 
match other federal grants for stream 
cleanup projects. In the FY 199° appro- 
priation, Congress authorized states and 
tribes to use any of the AML grant funds 
to match other federal dollars, as long as 
the purpose is environmental restoration 
related to treatment or abatement of acid 
mine drainage from eligible abandoned 
mines and if the project is consistent with 
the law's purposes and priorities. Progress 


to date 1s shown in Figure 3.12 


The Appalachian Clean Steams Ini- 


tiative. In the 1960s and 1970s, dozens 
of tederal agencies and all states had 
some jurisdiction over mine drainage, 
but communication among these groups 
was practically nonexistent 

lo help break down these barriers, 
OSM in 1995 started a new program 
called the Appalachian Clean Streams 
Initiative. The Clean Streams Initizave 
has a simple, but challenging mission 
unite all parties to clean up streams pol- 


luted by mine drainage. The initiative 
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y acid 
und a World Wide Web 


group with the states and 


ry 


the International Association of Fish and 


\\ 1 ite Ace nc w’s vce rotitnc d md ike d 


, | 
candidate propects, and proposed i pilot 


progran } up .™ miles of streams 


/ 


mmne stat 1 cost of about S22 mil 
won. | he pri ip estimated that the pro 
S6 mullion my COCO 


ects would generate 


nomc Penretits ve arf my mcre ised 


recreation and tishing. Congress autho 
wed S4 nullon t } mutial grants pro 


ptam covering i* rs in) 


— 


mine states 


bor rest of the ft f thre ‘ grants 
sddition i] 
ugh COOD 


wd pT ate 


will clean up 

kor examph 

ration of Cane Creek, which 
Wolt Creek Wildlite 

\Mlanagement Area in Alabama. Phas 

_arne ( reck project which ts 


Rests 


a yf} : thve 


mpleted helped r tore a 20-nik 
fishery on publ land 
hin ite a } hy i7 yrdous sinkhol 
project was strongly supported n 
ot the several state 


tivey region 


generat 


1 irby A' 
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limber harvesting can have a wide 
Variety of tnpacts on stream w iter quality 
ind aquatic resour;rce ir range ind 
extent of impacts ar nfluenced bw fac 
tors such as limnate topography mis 


The proxinunh un. ite | hoch ‘ 


One ot the most significant impacts ts 


the road building 


mntrastructure created 


tr Try ut timber operations Try thee 
Paciti. Northwest which has beet miter 
sively studved m recent vears srocl vs thee 


primar focus of thes discussion road net 


MOTKS 17) THAT ipland Teas ATe the rcs 
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mportant source of sedi nt ce mit 
Tea S$ and rivet ir ntrif t | | 
Toads TO stream sed entaAnion is ote 

. rT by as i] bi yor : ; 
PULA reatet tf iid rte rit : i,’ 
meni act hes combmed Road-re Liat 
madshdes, surface erosion and strean 
nan diversions treque nth deliver 
large puantitics of sedime nts to streams 
both chromeally and catastrophicall 
luring | irgc storms No ruatter how wel 
thes if< ¢ ited ce SZC, OFT i 
tained, roads mav have wiavordabk 


impacts on streams. Mian older road 


; +, 


with poor Cc atporns ind } adequat 


drainage control and 1 Liat 


me pos 


high risks of erosion and irean sedimen 


fathworn 
Stream crossings are especially vulnet 
ible clements of road networks. Withu 
‘ ’ 
the range of the northern spotted owl in 


thre Pacity Northwest there ire approxi 


mately |] 


0.000 miles of roads on tederal 
lands and about 250,000 stream « rossings 
culverts). The majority of these crossings 
cannot tolerate more than a 25-vear flow 
event without tailing Over a s-vear peri 
od. there wa. 0) perce nt chance that 
sine hy mevent will Occ} \\ hye n stream 
rossings fail, a local flood usually occurs 
resulting m severe impacts on water qu i| 
ity and habitat 
Roads modity natural hillslope 
dramage networks and accelerate erosion 
PFOCESSCS Where roads slope to a ditch 
the ditch extends the dram we network 
collects surtace water trom the road sur 
face, and transports this water quickly to 
streams. In watershy ds of mE 200) square 
nthe Pacitic Northwest 


mules TC Te wed 


px ik flows have been detected itter road 


construction and cleat utting occurred 
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invival rates of fish Cegs in 


reduce the availability 
t food for fish, and disrupt social and 
teeding behavior 
umber f arvesiing Can also reduce the 
mpicxity of aguatic habditats, whicn 1s 
an important mcdicator of the quality ol 
aQguanic CCOOSVSTCTTS lrees m streams are 
an important tactor in creating large 
pools, which are preterred habitat tor fish 
species such as salmon. Reducing wood 
LE the hanric i ge neralh reduces the 
quantity and quality of such pools. With- 
im the range of the northern spotted owl 
in castern and we stern \\ ashington, it as 
estimated that un the past >) vears there 
has been a 5S percent reduction in the 


ls om resur- 


number of Lorge, deep poo 
veved streams on National Forests. On 
private lands im « oastal Oregon, it 1s est 
mated that large px wls have decreased by 
) percent 

Bridge approac hes and streamside 
roads tend to reduce stream meande ring 
ind decrease pools formed by stream 
meanders. Road failures on steep slopes 
can cause severe sedimentation that can 
result m the boss of pools 

ogging im nmparian arcas has a vanety 
# emvironmental impacts Loss of 
‘treamside vegetation reduces shade and 
tends to increase stream temperatures, 
with subsequent niverse impacts on fish 
ind other npuatic bite lhe roots of trees 
ind shrubs play an important role mm sta 
bilizing streambank lumber harvesting 
incl the subse qui nt loss of root ofre ngth 
mas lead to increased incidence of debris 
slides ind flows 

bor comterous torests of the (Coast 


Rang 


ind western ( AM ack s, mcrcases 
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in avetage summer Maximum temper©ra- 
tures because of c lear-cutting have 
ranged from about 3 to 8 degrees Centi- 
grade. Increases up to 10 degrees Centi- 
grade have be eT obse red when Clear- 


cutting has been followed by slash 
burning. The cumulatne eftects of tem- 
perature increases are less well under- 
stood. One study of the Needle Branch 
in Oregon's Coast Range tound that 
stream temperatures returned to near 
normal conditions after vears, with alders 
replacing conifers as the dominant mpart- 
an vegetation. Other studies suggest that 
elevated temperatures may persist tor two 
decades or more. In the highe r elevation 
fir zone of the Cascades, shading may not 
return to prelogging levels for 40 vears or 
more. For more on the impacts of ripari- 


an vegetation loss, see Chapter Four 


(Case Study: Bitterroot National 


borest 


Applying ecosystem-based manage- 
ment approaches to real-life situations 1s 
an extraordinarily complex challenge 
One effort is currentl underway in the 
Bitterroot National Forest in western 


This 


national forest, which includes grassland, 


\lontana and northeastern Idaho 


forest, and alpine ecosystems, surrounds a 
valley that is both agricultural and urban 
and ts expenencing rapid development 
As with most national torests, forest man- 
agers must protect species and structural 
diversity in this landscape and also pro 
vide commodities and other benetits to 
the purbolac 

lhe Bitterroot Ecosvstem Manage 


ment/Research Provect addresses these 
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challenges through 4 SCiICTicn ANanaee- 
ment partnership. The project brings 
together people and resources trom the 
Rocky Mlountain Research Station, the 
University of Montana, several manage- 
ment levels un the National Forest Svs- 
miblic. Cooperators have 


and tie | 


tem 
matched the value of the project's ong?- 
nal grant 

Four teams of spec talasts investigate 
qucshions re lating to social aspects of 
ecosystems, landscape analysis, vegeta- 
tion, and fauna. For example, the 
Human Dimensions Research Group 1s 
attempting to integrate the needs of local 
residents and torest owners with other 
sspects of management. In one unit, the 
Steversille West Central area, more 


“ 
1} 


than 20 meetings were held to determine 
public perceptions, needs, and desires in 
relation to management. Followup 
research showed diverse wavs of viewing 
the success of the public involvement 
effort, many viewed mutual learning as 
an important aspect of success. An evalu 
ation of the use of collaborative methods 


in the Bitterroot Valley and other areas in 


western Montana identified 10 character- 


istics of successful programs, including 
participation by the agency representa- 
tives with decision-making authority 

Ihe Vegetation Research Group 
describes current conditions and process- 
es in Bitterroot forest and grassland com- 
mumties. Demonstration projects have 
been initiated to regenerate whitebark 
pine, restore ponderosa pine and western 
larch, and reduce fire hazard in the wild. 
lands near communities. The Fauna 
Research Group has investigated the sta- 


tus of several mammal species, aquatic 
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insects, and nugrant birds in Bitterroot 
ecosvSteTNsS 

Ihe Landsc ape Analysis Re sc arqc h 
Group has developed a geographic intor- 
mation svstem and models that analyze 
change in torest ecosystems and manage- 
ment opthons ona landsc Ape scale \l iT}- 
agers have used results from these models 
to deve lop alternative treatment strate £Ics 
tor one planning area. Subsequent model 
runs designed to optimize various bene- 
fits produced results that managers incor- 
porated into final alternatives. Scientists 
report re sults after ¢ ompleting each 
major phase ot the research. Subse quent 
research 1s sometimes modified to answer 
questions from managers or the public 
Dialogue with the public has been an 
important part of the effort. Education 
and communication efforts have mclud- 
ed formal workshops to present results 
and address questions; displays and infor- 
mational materials; progress reports for 
the public; several public field trips to 
demonstration sites; and educational 
materials tor students. An Internet site 
www forestry.umt.edu/bemrp) describes 


the project and individual studies 


THE POWER OF PARTNER. 
SHIPS 


While in some cases, such as New 
World Mine, a single source can threaten 
a headwaters ecosystem, it 1s often the case 
that threats are multiple in nature and 
principally attributable to general develop 
ment pressures. Many examples now poimt 
to the value of collaborative partnerships 


in working through these complex situa 
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Figure 3.13 Annual Average Secchi Disk Depth at the index 
Station, Lake Tahoe, 1968-1986 
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Figure 3.14 Annual Primary 
Productivity Levels at the index 
Station, Lake Tahoe, 1968-1989 
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Tranquil edge of a lake in California 
Photo Credit 
Jonn Rusnak/ USGS 





the rest f i government and pri lr insportation, the region ts supporting a 
it i demonstration project ¢ illed the Coordi 
ln dul ~ President Clinton issued nated Transit Svstem (CTS). CTS will 
T tive order creating the Lahoe merge existing public and private transit 
Federal Interagency Partners! p, which ts services into a bi-state, centralh operat d 
tat rdination of fed-  centralh dispatched system that passes 

rf md act I within the gers will CCESS Via touch-screet h b if 
| ih ¢ Te} 1) dl d pi mote COOPCTa shopping ite as hotel lobbies r thre ugh 
! thy Stal i] d pOocal AvVencies in 1 VOoICct mail telephone svstem. TI s 
pre (| nit ple leed SoU 1 illion im assis tem will dispatch i roving the I hick 
tance (including $26 million in new ted ind notity the passengers tthe t 
ral Hunding lo prot t Lake lahoe and when thev wall be picked up 
ppor IRI \senvi nimental improve 
11) ni itial 
Regional officials also are looking at 
nous wavs to amelorate the traftic con 
tion probl. With the help of a $2.5 lhe Clark Fork Kiver ts a Columbia 
mullion grant trom the Environmental River tributary that drains most of \lon 
Protection Aget ind Department of tana west of the Continental Divide. The 
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case was described in a recent report by 
the National Academy of Public Adminis- 
tration, entitled Resolving the Paradox 
of Environmental Protection 

Community-based efforts in this region 
are particularly challenging because of 
the sharp conflicts over resources and 
environment that have characterized the 
area for nearly a century. In Butte, near 
the headwaters of the Clark Fork River, 
lies a massive open pit that once pro- 
duced millions of dollars of copper ore for 
the Anaconda Mining Company 

Mine tailings from the Butte pit have 
traveled as much as 120 miles down the 
Clark Fork, making it the nation’s largest 
superfund site. ARCO bought Anaconda 
in the 1970s and later sold the company, 
but was not able divest itself of Anacon- 
da’s supertund liabilities. Cleanup is 
underway, but the state of Montana has 
sued ARCO for $730 million to repair 
damage to the vallev’s natural resources 

Downstream, the river flows through 
some of the oldest ranching country in 
the state. Much of the area is still open 
ranch land, but residential development 
is occurring in some parts of the valley 

In 1988, the Northwest Area Founda- 
tion awarded a grant to the Northern 
Lights Institute, a small environmental 
organization in Missoula that was interest- 
ed in promoting a civic dialogue on 
environmental issues. The grant was 
intended to build a coalition to address 
environmental issues in the Upper Clark 
Fork Basin 

\s a first project, Northern Lights tack- 
led the alwavs controversial issue of water 
rights. The specific issue at hand was a 


pending attempt by the state Department 
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of Fish, Game, and Parks to file legal 
claims for instream flows in the Upper 
Clark Fork River. State legislation passed 
in 1969 and 1973 gave the department 
the nght to “reserve” instream flows suffi- 
cient to protect trout populations and to 
protect other ecosystem services. But the 
department's initial efforts to reserve water 
under the statute proved very controver- 
sial, pitting lawyers for the department 
against lawyers from mining companies 
and rancher-controlled local conservation 


districts. Ranching, mining, and munici- 


pal water supply had always been legalls 


beneficial uses, with individual nghts 
determined by the seniority of the claim 

By 1989, the department had complet- 
ed an environmental impact statement on 
how instream flows might benefit fish in 
the Upper Clark Fork Basin. Agricultural 
interests were thinking about filing suit, 
environmentalists were prepared to inter- 
vene on the side of the department, and a 
local conservation district wanted to build 
a dam on a side creek to store water for 
use by ranchers in the summer. ARCO 
also was part of the picture, since it had 
sold its water rights along with its mining 
properties and needed water rights to use 
for the superfund cleanup 

Northern Lights organized a commit- 
tee of ranchers, environmentalists, busi- 
nesses, and state and local government 
officials to study the state of the Upper 
Clark Fork River. In January 1991, the 
committee asked the state legislature to 
suspend the normal processes for allocat- 
ing water rights until it could write a man- 
agement plan for the river 

Che collaborative effort used a variety 


of tools to build consensus, including 
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seven public hearings, field trips, publi- 


cation of articles, briefings on conditions 
in the basin, and discussions of technical 
issues. Gerald Mueller, the director of 
Northern Lights, plaved an important 
role as a facilitator. As the process unfold- 
ed, mutual trust and lovalty to the process 
increased 

[he steering committee submitted its 
report to the legislature in 1995. The 
report recommended that the legislature 
enable the Department of Fish, Wildlife, 
and Parks to lease water from ranchers 
and farmers, and convert those water 
rights into instream flows. That would 
allow water being used for irrigation to be 
left in the river to support fisheries. The 
report also proposed to use wastewater 
from the Deer Lodge city treatment plant 
to irrigate pasture at a National Park Ser- 
vice ranch, which would remove the 
largest single source of nutrient pollution 


from the upper river The le gislature 
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adopted virtually all of the management 
plan 

lhe story ot the | pper Clark Fork 
Steering Committee adds further cre- 
dence to the growing conviction that 
community-based approaches can break 
through gridloc k. avert litigation and 
protect the environment while also 
ichieving other community goals 

lhe authors of the case study conclud- 
ed that state and federal agencies can 
provide essential tinancial and technical 
assistance, but must retrain trom over- 
whelming community-based eftorts. Like 
other participants, the National Academy 
of Public Administration found that state 
and federal officials must be prepared to 
reconsider the current positions of their 
agencies, to think creatively for fresh wavs 
to address local issues, and to have autho- 
rization from their superiors to activeh 


partic ipate 
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The Ru 


j armers and ran he rs are less than 
perceit ot the nations popul on, 

vet thev have the responsibility to man- 
age and conserve roughly halt the land 
in the lower 45 states— about | 049 mil- 
lion AaCTes 

For virtually even IVT ultural enter- 
prise, a big part ot the management and 
conservation challenge involves water. 
which ts both a critical source of suste- 
nance for « rops and a vehicle for the 
movement of pollutants 

Surtace water or groundwater used for 
irrigation accounts for about 34 percent 
of the total water withdrawn in the Unit 
ed States (inc luding water applied both 
to agricultural « rops and pastures and to 
recreation il yds SiC hy is golf COUTSES 
Ot the amount withdrawn tor irrigation 
ibout 90) percent of the total is un the 
West. where imrigation converts arid land 
into fertile cropland. In the East, irnga 


| 


ion ws used fo suppl ment naturt il prec Ip 


itation. mcrease vields or the number of 
pl intings per vear ind reduce the risk of 
crop tailure during droughts See lable 
4 1 and Figure 4. 

In 1995, about 134 billion gallons pet 
dav was used tor irrigation nati aide 


with about 63 percent of the total with 


ral River 


draw nm trom surface water and the 
remainder trom groundwater Once with- 
drawn. about one tourth 1s lost in con- 
vevance, half is consumed, and the 
remaining tourth 1s returned to surtace 
water or groundwater supplic s 

According to the National Water Qualli- 
ty Inventory, agriculture is by tar the lead- 
ing source of pollution in US. rivers and 
streams. But the extent of agricultural 
activities in a given watershed ts not 


necessarily correlated with the severity or 


Table 4.1 Diversion of Surface Water 
for Various Uses in Western and 
Eastern United States, 1990 


West East 


24 
60 
9 
7 
0 


100 


Source: Congressional Budget Office 
using data from WB. Solley, R.R. Pierce, 
and H.A. Periman, Estimated Use of Water 
in the United States in 1990, U.S. Geologi- 
cal Survey Circular 1061 (USGS, Reston. 
VA, 1993). 





Figure 4.1 Amount of Water Used for irngation by State, 1995 
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Figure 4.2 Net Changes in Use 
of Nonfederal Land, 1982-1992 
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Figure 4.3 Value of Agricultural Production by Proximity to Metro Areas 
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Source US Department of Agnouiture Natura’ Resources Conservathon Service based on 1982 Census 
of Agnouture data |'996 
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Figure 4.4 Cropland Converted to Developed Land by Region, 1982-1992 
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Ower the same pernod (1 SO.1992 wr ultural use. F.asements stay wrth the 
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aeve lope d land if wure 4 ; About two farmland stavs farmland 
thirds of this total was converted to res Since the mid-19°0s, tarmland preset 
dential development. However, the rate vation laws have protected nearly 420,000 
of conversion to residential development acres of farmland at a cost of almost S” 4) 
ha slowed compared t earher ce ves nullion. or about S$] "50 an acre. Fund 

nme tor thy prograr . has corm mosth 
r fron sale of bonds and the lew of sales 
proper mnt other tan \n viditional 

lhe loss of pron tarmiland | kagure $195 mullion was available carly m 199% 
4.5) has prompt d the dew loprin nt of tor further purchases, 1K luding SI a 
tarmiand preservation programs kifteen nlhon mm New rr rsev alone 
stut mostly on the Northeast. now pa Nlanland leads the wan in tarmiland 
farmers willing to keep thei land on i) protection pending S125 mullon t ) pu, 
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Figure 4.5 U.S. Prime Farmiand, 
1982-1992 
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Figure 4.6 U.S. Cropland 
Erosion by Type, 1982-1992 
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chase easements on 11.000 acres of 
tarmland Pe TUTVS\ ly imMa hy 18 sy nt mor 
than $150) mullon to protect almost 
~ > 000) acTe’s Nassar hisetts and New ler 
sev also have made substantial invest 
ments in the program 

lhe tederal government 1s supporting 
tarmland protection, a provision in thy 


1996 tarm bill authorizes a tarmland pro 
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remarkable progress 


p. 


decades 


, 
on cropland and rangelan 


cTosive forces n ved atx ut > eile 
of cropland soil, including about |.4 
billion tors sttributable to wind ecrosor 


toms carmed away in 


md |.) ballon 


,atet Ry 


had dropped fe shout 2 | ballvon tor 


= : 
| a sonl CTOMOT) OF 


cropland 


L uding YOO rmilion toms via wind and 
Figure 4.6 


1 ™ nding on sonl ty yx and j number 


- tillon tons via water 
of other tactors. some soul erosion ts toler 
ible. Over the 1952-92 period, cropland 
with tolerable levels of sheet and nll ero 
sion mcreased trom 3 to nearly 9 per 
cent of all cropland, while tolerable rates 
tor wind erosson increased from “9 to 
nearly 84 perce nt. Nevertheless, erosion 
remains above tolerable rates for a sub 
stantial traction of the nation’s « ropland 
Figures 4.” and 4.5 

laking highly erodible land out of pro 
duction has helped reduce crosion 
tremendously. Under the Conservation 
Reserve Program, which has taken %6 
millon acres of highly erodible land out 
of produc hon, tarmers plante d trees and 
grasses, installed windbreaks and waldlite 
ponds and used a variety of other conser 


1 he (CRP reduced cTo 


son on retired actes trom |? > tons per 


vation prac ices 
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Figure 4.8 Soil Erosion as a Proportion of the Tolerable Rate (T), 1992 
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© erowon. ( onservation tillage 


reduces sol disturbance and marn- 


s resedue levels of at least 90) pe roent 


i fheld surtace. can both reduce sont 


erosion and increase soul ¢ rgamc matter 


Owver the 1959-96 penod, conservation 


tilage on cr pl nd mcreas d 45 pe roent 


Tro jW) tf Le. millon acres ( Onset 


won tillage Tres are concentrated im 


thn NModw st and Northern Plains the 


ont rePgronns where the practice is under 


taken on 


w reduced tillage 


s than comentronal 
Figure 4.10 


(_Lonservation omplhance plans ii 


more ACTE 


which tarmers plan and apply conserva 


rR 


Ils there a pai T to such ComseTvanior 
mitiatives’ In the Driftiess Area of the 
Upper Mississippi Valley, including Coor 

allev,. Wisconsin, USDA started a pro- 
gtam of COMSEeTV ation imutiatives as ¢ arly as 
1933. At the tume the project was estab- 
lished. it was estumated that soil erosion 
was nearly 15 tons per acre. In 1992 
some 60 vears later, the average annual 
eroson rate had declined to just over 6 


tons per acre. This occurred even though 


the acTcage in row Crops which $ expect- 


ed to have high erosion rates, had nearh 
doubled, while the acreage in small 
QT Airs whe h normal has lower erosion 


rates, had declined more than 90 percent 


The conversion of wetlands to crop- 
lands has historically been one of the 
prim ipal tactors um the rapid loss of wet- 
lands in the United States. Although wet 
lands in the conterminous United States 
re continuing to diminish, the rate of 


decline has slowed substantialls 
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Source Department of Agnouture Nature Resources Conservation Service based on Conservator 
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Note US pe cher « not on same scale as regone! pes 


I here Tc TOM about ALE J mullon 
acTes of uctlands in the conterminous 
l nited States Ct thes total > per 
ive inland freshwater wetlands 
pe reent are coastal or estuarine wetlands 
Freshwater forested wetlands make up 
the single largest categon 

According to the latest Intersor De part 
ment estimates on fre nds im we tland loss 
es, the average annual net loss of wetland 
area between 1955 and 1995 was 11000 
wre a total of about | 2 millon acTe’s 
wer the ertire pe rod T hoes 6 sornme ft) 
percent lower than the loss rate reporte d 
tor the penod between the nmd- 19 Os 


ind the muid-19SOs b igure +1] 


Figure 4.11 Average Annual 
Rate of U.S. Wetlands Losses, 
1950s to 1990s 
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EWRP 
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Resources. county consen ition board Wis: J wton 7 ures. such as 
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servation incentives, such as tax incen- 
tives or low interest loans tor umprove- 
ments such as ditch lining, development 
of water reuse svstems, installation of 
surge valves and gated pipes, sprinkler sys- 


treatments. ¢ 


tems, field leveling, or soil 
water transters, including permanent 
transfers, contingent transters, tradeable 
shares or allotments, water banking, water 
wheeling, or transfers of reclaamed, con- 
served or surplus water; and d) land man- 
agement, including land retirement, tal- 
lowing, or conversion to drviand farming 
Operational water management mea- 
sures include: a) improved operating pro- 
cedures. such as « hanges to a district's 
operating procedures that prov ide tor 
increased delivery and storage flexibility; 


b distribution control, suC h Aas installa- 


tion of new structures or improve ments 
to existing structures to more precisely 
manipulate flow rates and head levels; « 
svstem-wide irrigation scheduling, which 
atte mpts to schedule water deliveries to 
match irrigation requirements; d) on- 
tarm irngation scheduling, such as using 
ev apotranspiration estimates and soil 
morture to provide a better estimate of 
true crop needs; and e) conjunctive use, 
which reters to the coordinated operation 
of surtace water and groundwater 
resources to meet water requirements 
Facilities-related water management 
measures include: a) construction of regu- 
latory reservoirs, which can help a district 
better match water deliveries to « rop 
requirements; b) lining of canals and 


reservoirs, which can provide substantial 


Figure 4.12 Agricultural Sources of Pollution in Surveyed U.S. 


Rivers and Streams, 1996 
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Source US Enwronmental Protection Agency Nationa! Water Quality inventory 1996 Report to 


Congress. Table A4 (EPA Washington DOC 1998) 
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reductions in seepage losses; and c) water 
re-use systems, which are designed to cap- 
ture system spills, seepage, and drainage 


waters for immediate or later use 


Agriculture remains a vexing and sig- 
nificant source of pollution in rivers and 
lakes. According to the Environmental 
Protection Agency's 1996 National Water 
Quality Inventory, which assessed 19 per- 
cent of the nation’s river and stream 
miles and 40 percent of lakes and ponds, 
agriculture is the most widespread source 
of pollution in the nation’s waterways 
Farms and ranches generate pollutants 


that degrade aquatic life or interfere with 


public use of 25 percent of all river miles 


surveved. That is, agriculture is a source 
of pollution in one of every four surveyed 
river miles, whereas the next leading 
sources — municipal point sources and 
hydrologic modifications/habitat alter- 
ation —are problems in less than one in 


a 
1) 


every 20) surveyed miles. Agriculture also 
is the leading source of impairment in 
lakes, affecting about 19 percent of sur- 
veved lake acres 

[he states reported that nonirrigated 
crop produc tion impaired the most river 
miles, followed by irrigated crop produc- 
tion, rangeland, pasture land, teedlots 
facilities where animals are fattened and 
confined at high densities), animal opera- 
tions (facilities other than large cattle 
operations — primarily poultry or swine), 
and animal holding areas (facilities where 
animals are confined briefly before 


slaughter) (Figure 4.12 
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Nutrients — mainly nitrogen and phos- 
phorus —are vital in the promotion of 
plant growth; if applied inappropriately 
or excessively, however, thev are likely to 
move from the land into the water 
Nitrate nitrogen is highly mobile; it can 
leach into groundwater, volatilize into 
the atmosphere, or be carried overland to 
nearby surface waters (Figure 4.13 
Phosphate, while not as mobile as nitrate, 
tends to be carried on soil particles that 
erode off farmers’ fields (Figure 4.14 
When phosphoius reaches a saturation 
point in the soil it will also move freely in 
solution. Nitrate concentrations in 
streams and groundwater tend to be high- 
er in agricultural areas than in undevel- 
oped or urban areas (Figure 4.15). Phos- 
phorus concentrations, on the other 
hand, tend to be higher downstream 
from urban sources because of point 
source contributions (Figure 4.16). See 
also Chapter Five, The Urban River 

Nitrogen and phosphorus interact with 
soils in different wavs and numerous natur- 
al and manmade factors affect their poten- 
tial transport and fate, including climate, 
soil type, proximity to water courses, tillage 
and conservation practices, and applica- 
tion rates and timing, among others 

Agriculture accounts for about 80 per- 
cent of all pesticide use. Some crops, 
such as corn and cotton, are pesticide- 
intensive, while others such as wheat are 
not. Pesticides can leach through the soil 
into groundwater or run off the fields and 
into nearby water bodies. Runoff poten- 
tial is somewhat greater in the Midwest 

Figure 4.17), while leaching potential is 
greater in the humid Southeast (Figure 
4.15 
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Figure 4.13 Potential Nitrogen Fertilizer Loss from Farm fields, 1992 


Source USDA/'NRCS Nationa! Resources inventory «SMW 1554 1992 


Figure 4.14 Potential Phosphate Fertilizer Loss from Farm fields, 1992 


Source USDA'NRCS Natona! Resources inventory @SMwW 1555 1997 
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Figure 4.15 Nitrate Concentra- 
tions in Streams and Ground 
Water by Land Use, 1979-1990 
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stahons at the first 20 study units im the Nationa! 
Water Quatity Assessment (NAWOA) Program 


Figure 4.16 Ammonia and Total 
Phosphorus Concentrations in 
Streams by Land Use, 1979-1990 
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Figure 4.17 Pesticide Runoff Potential for Field Crop Production 1992 
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Figure 4.19 U.S. Hog Farms 
and Pork Production, 1975-1996 





Figure 4.20 U.S. Broiler Farms 
and Production, 1975-1996 
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Figure 4.21 Phosphorus Loads 
Delivered to the Chesapeake Bay 
by Source, 1985 and 1992 


P Reaucto” 
Gow &§ Can 


25, 





“A aterTwu avs ind 
Figure 4.22 Nitrogen Loads 


mcase new tech 


In the program s next Delivered to the Chesapeake Bay 
ot by Source, 1985 and 1992 


N Reduchon 
Gow & Cap 


cw rk ney one 


nettect 


i the effort t 
Bay ‘ tT CVA 
long the Susque 
Wwia — miles 
have 
health of the bav. The bas 
/ \lan land and Vu 


Ti thou acTes 


mViIV ATi 


’ , 
en? inagement plat and 








REFERENCES 











Box 5.1 
The Environmental impact of Urbanization 
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Figure 5.1 Point Source Loading Trends for BOD by State, 1990-1995 
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Figure 5.2 Results of Sewage 
Treatment Plant improvements. 
Dallas, Texas, 1974-1991 
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3 Phosphorus Loads m Wastewater Treatment Plant 
nm the Chattahoochee River. 1980-1993 
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Figure 5.4 Phosphorus Concentrations in the Chattahoochee 
River Near Atlanta. Georgia. 1980-1993 
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Figure 5.5 Toxic Discharges to 
U.S. Surface Waters. 1968-1995 
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Box 5.2 
Point Source Pollution Control: The Federa Framework 





Box Figure 5.1 Facilities in Significant Noncompliance with 
NPDES Permit Requirements by Quarter, 1988-1996 
20, 
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Figure 5.6 Land Use/Land Cover 
in the Anacostia Watershed, 1990 
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Figure 5.7 Riparian Forest Buffer in the Anacostia Watershed 
by Tributary, 1990 
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Figure 5.8 Wetlands in the 
Anacostia Watershed, 1900 
ns am scawall and mid- 1980s 
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Figure 5.10 Status of Restoration Projects in the Anacostia 
Watershed as of 1994 
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Box 5.3 
The Commercial Value of the Riverfront 


‘In Pittsburgh before Landmarks undertook Station Square in 1975, Pittsburgh's rivertronts 
were given over to highways and industry only Although a railroad line still paralieis the river 
at Station Square. Landmarks opened up over a mile of riverfront for people to expenence 


“The local population had a growing awareness that the river waters were being Cieaned 
Ducks were swimmung around the banks of Staton Square and boaters were registering thou- 
sands of pleasure craft to the enjoy the waters. The Gateway Clipper fieet of tourboats moved 
to Station Square and more than doubied its business. The Sheraton Hote! has enjoyed the 
highest occupancy in the city for years, in part because of the riverview and in part because 
of the active. clean environment looking toward the city skyline.” 


Arthur Ziegier 


(Arthur Ziegler is President of the Prttsburgh History and Landmarks Foundation ) 
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Figure 5.11 EPA Brownfield Pilots by State. June 1997 
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The Urban River 


abatement or control of hazardous sub- 
stances at a qualified contaminated site 

\ qualified contaminated site must be 
within a targeted area, i-e., census tracts 
with at least 20 percent poverty rates, cur- 
rent and second-round Empowerment 
Zones and Enterprise Communities, and 
the “6 designated EPA Brownfields Pilot 
projects. Current deductibility is avail- 
able tor qualified environmental remedi- 
ation expenditures paid or incurred after 
August 5, 1997, and before january 1, 
2001. In order to claim a deduction, the 
taxpaver must ob‘ain a statement from a 
designated State environmental! agency 
that the qualified contaminated site satis- 
fies the statutory geographic and contam- 


imation requirements 


NEW APPROACHES TO URBAN 
GROWTH 


In the spring of 1994 a “public com- 
mittee” of community, industry, and envi- 
ronmental leaders began a three-vear pro- 
ject to characterize and rank 
environmental problems in the greater 
Cleveland area, set environmental priori- 
ties for the region, and develop new 
approaches to address environmental 
problems 

\fter getting input from a variety of 
organizations, the group was asked to 
rank 16 evivironmental problems in 
termis of risks to public health, ecological 
resources, and other quality of life 
aspects. | he problems included surface 
water and groundwater quality, indoor 
and outdoor air quality, acid rain, stratos- 


pheric ozone loss and global warming, 
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quality of natural areas, environmental 
and economic impacts of outmigration 
from the urban core, solid waste disposal, 
and others 

In the course of these deliberations, 
members of the committee realized that 
many of these problems were directly or 
indirectly driven by urban sprawl. This 
insight led to a decision that urban sprawl 
should take priority as the “umbrella 
issue” for the implementation phase of 
the project. 

Like this committee in Cleveland, 
many other groups have been rethinking 
the costs and benefits of urban develop- 
ment. In many regions, studies found that 
new growth was typified by new housing 
developments encroaching farther into 
agricultural and environmentally sensi- 
tive lands, an increasing dependence on 
automobiles, and the isolation of central 
cities and older communities. 

Between 1970 and 1990, cities like 
Chicago and Philadelphia grew by more 
than 30 percent in land use but less than 
5 percent in population. Between 1960 
and 1990, the overall population in the 
Kansas City metropolitan area grew by 
less than one third, while the developed 
land area doubled. 

Many factors have pushed urban 
development in this direction. Suburban 
communities often offer lower crime 
rates and greater access to skilled labor 
than many central cities. In addition, sub- 
urban conimunity officials have provided 
tax breaks, public infrastructure, and 
other incentives to lure commercial and 
industrial employers from the urban 
core. Federal tax dollars have been fre- 
quently used to construct be!tways 








The Urban River 


around urban areas that encouraged sub- 
urban development. Tax provisions, such 
as the preferential treatment of housing 
capital gains and the deductibility of 
home mortgage interest, lead to more 
housing investment than would occur 
without the current preferential tax treat- 
ment. 

Many studies over the past few 
decades have questioned the wisdom of 
this growth pattern, noting that new sub- 
urban residents often demanded more in 
government services than they paid in 
taxes, that growing use of automobiles 
meant increasing traffic congestion and 
air pollution, that older inner cities were 
losing jobs and being left behind, and 
that farmers and small residential com- 
munities were being swallowed up by 
urban sprawl 

In response, many states and commu- 


nities have been trving to develop new 


approaches. For example, residents of 


Portland, Oregon, elected a regional gov- 
ernment with broad nowers to carry out a 
regional vision and a more conscious 
effort to direct regional growth and devel- 
opment 

The key elements in Portland’s success 
include: encouraging intensive develop- 
ment near transit; requiring development 
at a pedestrian scale with a mix of uses; 
limiting commuter parking; investing 
heavily in transit; and creating an Urban 
Growth Boundary that defines urban and 
rural areas 

Portland has made a deliberate deci- 
sion to invest in transit rather than new 
road capacity. No new roa’ capacity has 
been added to the downtown area for 20 
years. In addition, the city removed a six- 
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lane expressway fo create a downtown 
riverfront park, and shitted money desig- 
nated for two new freeways into new tran- 
sit construction 

Portland has worked closely with the 
Iri-Met, the Portland Transit Authority, 
to coordinate land use with transporta- 
tion and encourage cluster development 
next to the new \LAX subway line. Voters 
have twice approved measures expanding 
the light-rail svstem from 15 to 55 miles 
Over $1.3 billion worth of development 
is under construction or completed adja- 
cent to the MLAX since the decision to 
expand the line, and plans have been 
announced for another $440 million 
worth of improvements. The transit line 
also is credited with accelerating historic 
renovations, influencing the design of 
office buildings, and helping to make 
new retail development feasible 

The city’s vision of its future seems to 
bi a success. Downtown emplovment has 
gr wn from 50,000 jobs in 1975 to 
10 5,000 jobs today. Air quality violations 
have improved from over 100 annually in 
the 1970s to no violations since 1987. 
Portland has added no additional parking 
spaces downtown, and over 50 percent of 
downtown trips are taken on the transit 


system 


(,7ow ng Smart 


In many regions, coalitions of develop- 
ers, environmentalists, citizens, and gov- 
ernment officials are getting together to 
think about new approaches to growth 
and development 

One of the most dynamic examples is 
Marvland’s Smart Growth Initiative. The 
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initiative was built on the Marviand Eco- 
nomic Growth, Resource Protection, and 
Planning Act of 1992, and further 
strengthened in 1997 with enactment of 
the Neighborhood Conservation and 
Smart Growth package of initiatives 
Maryland's approach was built from 
seven widely accepted “visions” that 
were part of the regional Chesapeake Ba 
Agreement 


guide Marvland’s future development, 


[hese visions, intended to 


are 
@ Development is concentrated in 


suitable areas 
© Sensitive areas are protected 


© In rural areas, growth is directed to 
existing population centers and 


resource areas are protected 


© Stewardship of the Chesapeake Bay 


and the land is a universal ethic 


® Conservation of resources, includ- 
ing a reduction in resouzce consump- 


tion, is practiced 


© lo assure the achievement of | 
through 5 above, economic growth is 
encouraged and regulatory mecha- 


nisms are streamlined 


® Funding mechanisms are addressed 


to achieve these visions 


The centerpiece of the 1997 package 
is the “Smart Growth Areas” legislation 
This new law limits most State spending 
on housing, infrastructure, economic 
development, and other programs to “Pri- 
ority Funding Areas,” which are areas 
that local governments determine are 
suitable for further growth. This serves to 


channel state funds to already developed 
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areas and to areas selected by local gov- 
emmments for further growth, while 
restricting State funding for infrastructure 
or development in other rural areas 

To encourage economic development 
and help stabilize older developed areas, 
the Smart Growth Initiative also facili- 
tates the re-use of brownfields and pro- 
vides tax credits to businesses creating 
jobs in a Priority Funding Area. A new 
“Live Near Your Work” pilot program 
provides cash contributions to workers 
buving homes in certain older neighbor- 


hoods 


lo spur more preservation of undevel- 


oped land, a new “Rural Legacy” pro- 
gram provides financial resources for the 
protection of farm and forest lands and 
the conservation of these essential rural 
resources 

In a proposed federal rule on stormwa- 
ter management, EPA is asking for ideas 
on how the agency could create incen- 
tives that would encourage local govern- 
ments to use Smart Growth programs as a 
way to ease stormwater run-off pollution 
in urban watersheds. This is the first time 
that EPA has attempted to reward smarter 
land use and development practices with 
less burdensome regulation 

Under the proposed rule, EPA is con- 
sidering approaches that would provide 
incentives for local decisionmaking that 
would limit the adverse water quality 
impact associated with uncontrolled 
growth in a watershed. In situations 
where there are special controls or incen- 
tives (e.g., transferable development 
rights, traditional neighborhood develop- 
ment ordinances) in place directing 


development toward compact/mixed use 
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development and away from wetlands. tain to minimum control measures con- 


open space, or other protected lands, cerning construction and new infill 
EPA is considering providing some relief development or redevelopment 


to municipalities. The relief would per- 
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River's End 


f ‘he meeting of rivers with coastal 
estuaries and the sea marks the end 

of a journey, vet in American histon 
these locations also mark a beginning — 
the earliest settlements at the beginning 
of the nation’s historv. Some of these set- 
tlements grew to become the nation’s 
largest cities. The ports of Boston, New 
York, Philadelphia, New Orleans and oth- 
ers have rich histories as centers of water- 
borne commerce 

lodav, America’s coastal areas support 
the country’s major population centers, 
much industrial activity, burgeoning 
retirement and “second home” commu- 
nities, and popular tourist attractions 
Population growth and development pres- 
sures in coastal areas often lead to chang- 
ing and sometimes conflicting land uses; 
pressures and demands for infrastructure 
and services; increased pollutant dis- 
charges from point ard nonpoint sources; 
and diminution of ¢;astal habitats and 
aquatic resources. (ior a definition of 
coastal area, see Part Ill, Table 1.7 

Che coastal regions of the U.S. repre- 
sent only about one fourth of total US 
land area, vet the Bureau of the Census 
estimates that in 1994 roughly 53 percent 
of the total U.S. population — nearly 140 
million people — were living within 


coastal areas ( Figure 6.1). Coastal corri- 


dor densities range from 69 people per 
square mile along the Pacific coast to over 
+10 people per square mile along the 

The US 
coastal population increased by about 44 


Atlantic coast (Figure 6.2 


million people from 1960 to 1994, slight- 
ly more than half the total U.S. popula- 
tion increase . In several small New Eng- 
land states, the entire state population 
lives within the coastal zone (Figure 6.3 
Population growth, both the traditional 
expansion from cities characteristic of the 
Northeastern and Mid-Atlantic areas and 
the suburban sprawl] common in the 
South and Gulf of Mexico, will continue 


Figure 6.1 U.S. Population by 
Coastal and Noncoastal Place 


of Residence, 1960-1994 
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Source See Par Mi Table | 7 








Figure 6.2 U.S. Coastal Population Density, 1960-1994 
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Source: See Par ili, Table | 7 


Figure 6.3 Percentage of State Population Living in the Coastal Zone, 1994 





Percent of 1994 State Population 


—jwa €)31-50 Gl 61-99 
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Source US Department of Commerce. Bureau of the Census, Statistica’ Abstract of the United States (GPO. 
Washington. OC. 1997). data from the 1990 Census of Population and Housing and updates by agency 
Note N/A-= Not applicable 
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dence — natural processes that are proba- 

42 bly accelerated by human activities —are 
1950s 1970s 1990s 
Source: Dati, TE. et af. Status and Trends of Wer- 
lands m the Contermmous United States. 1980s to 
1990s (DOL PWS. Wastungion. OC. Draft) marsh ac rearc lost in lexas between 


also causing « oastal habitat losses. For 


¢ xample. more than half ol the c oastal 


1955 and 1992 was due to land subsi- 
In eastern Florida alone, population per — dence and submergence (drowning 
shoreline mile is expected to increas which resulted from withdrawal of under- 
nearly 30 percent by 2010 ground water, oil, and gas (kigure 6.6 
According to a recent study by the In Boston Harbor, eelgrass beds were 
National Wetlands Inventor, coastal wet- abundant just betore the turn of the cen- 


lands contim'e to decrease in area tury. but by 1990 only a few beds 


although the rate of decline has slowed remained in the remotest parts of the har- 


conside rably trom earlier pe riods (| IGUTC bor. Probable causes of the decline 
6.4). Urban development, residential and 


recreational development in rural areas, Figure 6.5 Loss of US Coastal | 


silvaculture, and erosion were re sponst- 
ble for the losses (Figure 6.5). These loss- Marshes by Cause, 1985-1995 
es are particularly significant becauye of eee 
the vital role these coastal habitats play to shrub uses (5%) 
in supporting productive fish and shell- wetlands 
fish resources ( Box 6.1 
Wetlands losses in Louisiana — esti- 
mated at about 24,000 acres annually in 
the 1978-90 period ire the largest of 
anv state and accounted tor two thirds of 
the nation’s total loss in this period 


Much of the loss 1s due to altered hvdrol- 


tice 
by open 
Other (5%) water (23%) 
ogy stemming from navigation, flood 
control. and mineral extraction and trans- Source Dati, TE. ¢* al. Status and Trends of Wer- 
' lands in the Comterrruncus United States. 1980s to 
port projects In the northern Gulf of 1990s (DOL. PWS. Washington DC. Draft) 
Mexico, losses of seagrass have also been Note Tota) loss = 32.000 acres 
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Box 6.1 
Fish and Shellfish Conditions 


in 1996. 2.193 fish consumption advisones were reported by states to EPA (Box Figure 6.1) 
The number of atvisones rose by 453 in 1996. representing a 26 percent increase over 1995 
The number of waterbodies under advisory represents 15 percent of the Naton's total lake acres 
and 5 percent of the Nation's total river miles. in addition. 100 percent of the Great Lakes waters 
and the connecting waters and a large portion of the Nation's coastal waters were also under 
advisory. States typically issue five major types of advisones anc bans to protect both the gen- 
eral population and specific subpopulations (usually pregnant women. nursing mothers. and 
young children). All types of advisones increased in number from 1993 to 1996. Box Figure 6.2 
shows the number of advisories in the Unted States for four major contarmmants (mercury. 
PCBs. chiordane, and DDT) 


in its National Status and Trends Program. the Natonal Oceanic and Atmosphenc Admunis- 
tration (NOAA) measures trace metais and synthetc organic compounds at about 100 sites 
nationwide and contarmunants in musse! and oyster tissues and coastal sediments at about 
240 sites nationwide. Not surprisingly. both projyects have found that the hghest concentra- 
tions are near urban and industria! areas. The highest concentrations of chermcais mn fish liv- 
ers are near urbanized areas in the Northeast (New York City. Boston, and Baltimore) and 
the West (San Diego, Los Angeles. and Seattle). The highest concentrations of organic con- 
taminants in molluscan tissues are at urban sites near Boston. New York City, Mobile, San 
Diego, San Francisco. and Los Angeles 


Based on acute toxicity measurements, about 10 percent of the nation’s coastal regions are 
environmentally degraded. The extent of environmental degradation ranges trom none in gen- 
erally pristine environments such as Apaiactcola Bay in Flonda to 85 percent in the relatively 
small but heavily contaminated Newark Bay Approximately 50 percent of coastal regions sow 
adverse biological responses to environmental contamnants 

in its Nationa! Shellfish Register of Classified Growing Waters. NOAA conducts surveys of 
shelifish-growing waters in 122 estuarine and 98 non-estuarine areas (4.230 individual shell- 
fish growing areas) in 21 coastal states. Shelifish-growing areas are classified as approved 
or “harvest-limited” ( including areas that are either conditionally approved, restricted, con- 
ditionally restricted. o7 prohibited) 


Over the period from the first report in 1966 to the latest report in 1995. the acreage of clas- 
sified shelifish-growing waters has increased more than twofold, from 10 million to over 24 
million acres. The increase is due primarily to a rise in the number of states classifying non- 
estuarine waters. The total area of approved waters is at an all-time high of 14.8 million acres 
(59 percent of all classified waters) (Box Figure 6 3). There were only 2.8 million acres of pro- 
hibited waters (13 percent of all classified waters). This is the lowest total of prohibited waters 
since the 1966 report, and the first time that the percentage of prohibited waters has been 
below 20 percent. 


include dec reased water clarity, the the next few vears, ce lyr iss beds could 


growth ot algae on ce lg iss leaves, and recover. But the recovery 1s likely to take 


disease. With the expected improvements decades unless artificial transplanting 
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Box Figure 6.1 Number of Fish Consumption Advisones Issued by State, 1996 
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Source US Enwronmenta Protector Agency Ofhce of Water Update Nationa Listing of Fis” anc Wiidirte 
Consumption Advisones. Fact Sheet (EPA OW Wastwngion OC 1997 


Note The numbers depicted here do not necessary "eflect he geograpic extent of Chermcal Comtarwnation im each 


State "or The exter’ of state mont ng eto. 


Box Figure 6.2 Fish Consump- 
tion Advisories, 1993-1996 
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Box Figure 6.3 Classified U.S. 
Shellfish Waters, 1966-1995 
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Figure 6.5 Loss of Coastal Marshes in Texas by Cause, 1955 


to 1992 
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Figure 6.7 Distribution of Building Construction in Coastal 
and Noncoasta!l Counties by Type, 1970-1989 
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Figure 6.8 Ten Leading States in Coastal Construction 
Authorized by Perm, 1979-1969 
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River's End 


Box 6.2 
Water Quality in Coasts and Estuaries 


Of the 72 percent of the nation’s estuarine waters surveyed, EPA's 1996 Nationa! Water Qual- 
ity inventory found that 58 percent were fully supporting their designated uses, 38 percent 
were impaired, and 4 percent were threatened (Box Figure 6.4). The most widespread caus- 
es of impairment were nutrients and bacteria, which affected about half of the impaired area 
(Box Figure 6.5). Oxygen depietion from organic wastes, habitat alteration, oil and grease, 
cultural runoff were significant sources of pollution (Box Figure 6.6). 


Long-term survey data by the U.S 
Geological Survey show that coastal ero- 
sion is affecting each of the 30 coastal 
states. About 50 percent of U.S. coastal 
barrier islands are undergoing net long- 
term erosion at rates ranging from less 
than 3.3 feet to as much as 65 feet per 
vear. Natural processes such as storms 
may be the precipitating cause of this 
erosion, but human activities such as 
mineral extraction, commercial and resi- 
dential development, shoreline barrier 
construction, beach nourishment, and 
dredging are recognized as having major 
effects on shoreline stability. Rising sea 
level is also implicated in the erosion of 


barrier islands 


COASTAL WALTER OU ALTE) 


Water quality continues to affect the 
safety and utility of the nation’s ocean, 
Box 


6.2). In 1996, according to a survey con- 


bav, and Great Lakes beach water 


ducted by the Natural Resources Defense 


Council, there were at least 2,596 indi- 
vidual closings and advisories, 16 extend- 


ed closings that lasted 6-12 weeks, and 20 


“permanent” closings that lasted over 12 
weeks 
Roughly $3 percent of 1996 beach 

closings and advisories were based on 
detected bacteria levels exceeding beach 
water quality standards. An estimated 13 
percent were in response to a known pol- 
lution event and 4 percent were precau- 
tionary closures resulting from rain that 
carried pollution to swimming waters 
Pollution events are often triggered by 


heavy rains that accompany hurricanes 


Box Figure 6.4 Overall Use 
Support in U.S. Estuaries, 1996 


Fuily 
supporting (61%) 


Impaired (31%) 


| 
Threatened (8%) 
Source: See Part ili, Table 6.4 


Note Based on an assess™ert of 23.921 square miles 
or 60% of U.S. estuarine waterbody area 
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Box Figure 6.5 Leading Causes of Impairment in U.S. 
Estuaries, 1996 
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Source US Enwronmental Protecton Agency. Office of Water. Nationa’ Water Quality inventory 1996 
Report to Congress. Table C4 (EPA, OW, Washington. DC, 1996) 


Box Figure 6.6 Leading Sources of Pollution in U.S. 
Estuaries, 1996 
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Source US Environmental Protection Agency. Office of Water, Nationa’ Water Quality inventory 1996 
Report to Congress. Table C5 (EPA. OW. Washington, OC. 1998) 
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River's End 


Figure 6.9 Number of U.S. Coastal Beach Advisories and 


Closings, 1988-1996 
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Source Natural Resources Defense Council. Testing the Waters 1997 How Does Your Vacation Beach 


Rate? (NROC. New York, NY, 1997) 


Note NRDC counts every day of an advisory/closure as one “beach closing © Does not include perme- 
nent or extended advisones/ciosures Because of inconsistencies in Monitoring and closing practices 
among states and over hme. it 1s difficull to make comparisons between states or to assess trends 


and other storms, causing contaminated 
runoff 
The number of beach closings in 1996 

Figures 6.9 and 6.10) was actually down 
trom 1995, because of reduced hurricane 
activity in Florida and fewer heavy storms 
in Calitormia. The 1996 level of closings 
was comparable to the 1992-94 period 
The major pollution sources in 1996 
were polluted runoff from non-urban 
areas, sewer spills and overflows, urban 
stormwater runoff, and combined sewer 


overflows 
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The introduction of nonindigenous 
aquatic species affects almost all of our 


nation’s coastal, estuarine, and inland 
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waters. These nonindigenous species 
have had severe local ecological and eco- 
nomic impacts in many areas. For exam- 
ple, according to the Great Lakes Sea 
Grant Network, facilities in the Great 
Lakes spent $120 million over six years 
1989-94) for monitoring and control of 

the zebra mussel 

Though predation and competition, 
introduced species have contributed to 
the regional eradication of some native 
species and dramatic reductions in oth- 
ers. The continuous arrival of exotic 
species may make an estuary’s ecosystem 
fund mentally unmanageable bv contin- 
uc’ iv changing the flora and fauna 

For example, there is documented evi- 
dence that 212 exotic species are estab- 


lished in the San Francisco Estuarn 
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Figure 6.10 U.S. Coastal Beach Advisories and Closings by State, 1996 3 





Status of monitoring of beaches for swimmer safety 
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Source. Natural Resources Defense Council. Testing the Waters 1997 How Does Your Vacation Beach Rate? 


(NROC, New York, NY, 1997) 


Notes Numbers refer to the number of coastal beach advisones and closings NRDC counts every day of an 


advisory/closure as one “beach closing * 


Another 40 exotic species were discov- 
ered too recently to know if they are 


established, while an additional 123 


established species are considered poten- 


tially exotic. Aside from numbers, thes« 
species are dominant in many of the 
Estuarv’s habitats. Overall, the average 
rate of invasion since 1850 has been one 
new exotic species established every 36 
weeks, but the rate has increased to at 
least one new species every 24 weeks 


since 1970 


The establishment and spread of non- 


indigenous species has led to increasing 


restrictions on water diversions, levee 
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maintenance. and other activities in and 


near the San Francisco Estuary. Intro- 
duced orgamsms contribute to the foul- 
ing of hulls on boats and ships, which 
can reduce vessels’ speed and increase 
fuel consumption by 15 to 50 percent 
lhe state of California has recently been 
sp nding about $400,000 per vear to con- 
trol exotic plants in the San Francisco 
Estuary and Delta, and over $1 million to 
kee p exotn fish from reaching the Delta 
All of these activities (anti-hull fouling, 
exotic plant and exotic fish controls 
require releasing substantial quantities of 


chemicals into the environment 
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River's End 


Under the Nonindigenous Aquatic 
Nuisance Prevention and Control Act of 
1990), Congress established an intera- 
gency Aquatic Nuisance Task Force to 
develop a coordinated federal program to 
prevent and control nonindigenous nui- 
sance spec ics | he [ask orc Cc Wds 
expanded to include state and regional 
representatives. The National Invasive 
Species Act of 1996 authorized further 
efforts to control and mitigate the impact 
of nonindigenous species. Control and 
mitigation approaches under develop- 
ment include national guidelines for ship 
ballast water management, development 
of state control plans, and public educa- 


tion and outreach 


Harmful \lgal Blooms 
Harmful algal blooms ( HABs) have 


increased in frequency and severity in 
US. coastal areas over the past several 
decades. The most recent and visible 
examples are outbreaks of fish lesions and 
fish kills in estuaries of several Middle 
Atlantic and South Atlantic states and 
recent red tides and mass fish kills off the 
lexas coast 

[he events on the East Coast are 
attributable to several toxic dinoflagel- 
lates, including Pfiesteria piscicida 
Although this organism ts similar to the 
toxic dinoflagellates that cause red tides, 
Pfiesteria in its non-toxic form is a single- 
celled predator that exists harmlessly in 
river sediment as either cysts or amoebae 
In slow-moving, warm, brackish, nutri- 
ent-rich water, fish excretions are thought 
te trigger a transformation of the non- 


toxic Pfiesteria cysts into toxic dinoflagel- 
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late cells with whip-like tails. The 
dinoflagellates produce several toxins, 
which create lesions on fish in confined 
settings and also affect the immune sys- 
tem, liver, kidnevs, and nervous system of 
trapped fish populations. Lab tests have 
shown that a Pflesteria attack can kill 
healthy fish in less than 10 minutes. 

Pfiesteria were first observed in North 
Carolina, but have since been found as 
far north as the Indian River in Delaware 
and as far west as Mobile Bay. It has been 
shown that the Pfiestena neurotoxin 
affects lab workers, fishers, swimmers, 
and other recreational users of nearshore 
marine and riverine waters during toxic 
episodes. Exposure may result in short- 
term memory loss, dizziness, muscular 
aches, vomiting, abdominal pain, and res- 
piratory ailments 

An August 1997 Pfiesteria fish kill in 
the Pocomoke River in Maryland appar- 
ently caused serious health problems in 
13 individuals. Ten of these people 
showed confusion and minor memory 
problems. Four of seven people who 
underwent a sophisticated brain scan test 
showed a particular abnormality of the 
brain, apparently caused by exposure to 
Phiesteria 

[he accumulation of dying fish and 


concerns for public health led Maryland 


Gov. Parris N. Glendening to close an 
eight-muile section of the Pocomoke in 
\ugust, marking the first time that a state 
government has declared that the organ- 
ism presented a risk to people in a natur- 
al environment. Subsequently, two other 
Eastern Shore rivers were closed. 
Since 1993, federal agencies, includ- 

ing NOAA, EPA, DOI, and the National 
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River's End 


Figure 6.11 Estimated Annual Herbicide Use in the Missis- 
sipp: River Basin and Rest of the United States, 1987-1989 
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Source Meade fH (ed) Contammants im the Mississipp Aver 1987-92 US Geologeal Survey Cr- 


cular 1133 (USGS. Reston. VA 1995) 


Science Foundation, have had in place a 
national plan of research, modeling, and 
management for HABs and their impacts 
ECOHAB (Ecology and Oceanography of 
Harmful Algal Blooms), an interagencs 
program established in 1996, is designed 
to prov ide specitic information on the 
linkages between environmental cond- 
tions favoring optimal growth and toxicity 
of several noxious SPCCics, which ts crit. 
cal to the development of predictive 
models to forecast bloom events 
ECOHAB is supporting nine research 
projects on harmful algal blooms, 
including Gymnodinium breve, Alexan 
drium tamarense, Aureococcus anophagef.- 
ferens, and Pseudo-nitzschia. Additional 


projects are currently being selected and 
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will expand to other species, including 


Phiesteria 


Since 1975, the U.S. Geological Sur- 
vey and others have studied pesticide 
concentrations in streams draining agri- 
cultural basins in a 10-state region of the 
\lidwest 
can transport environmental pollutants 


The studies reveal that rivers 


hundreds and even thousands of miles 
downriver to the river's terminus and into 
an estuary 

For example, take the case of atrazine, 
one of the most commonly used herbi- 
cides for weed cuntrol in corn and 


\lost 


streams co™t2:a water with high concen- 


sorghu'n »rodw tion (Figure 6.11 


AN RIVER 














trations of atrazine tor several weeks tk ma runot cvents that k m the applica- 
7 ’ : ' ’ ’ 7 
sevetal months following the apphication hons. It was anticipated that 4 
of pesticides to tarmlands. Concentra- SICAMMITIOUS Guring the great i | 
Thoms generally are largest ang ia brnefh iV¥s would d < i niratons of het 
exceed health-based limits tor drinking biocides that ar id ! : ’ ! 
water (3 micrograms per liter) during streams im the spring 
runoff trom the first storms after applica- instead. concentrat sand daily loads 
hon. oncentrations decreas dunng sere hugher than those measured m the 
later runoft events previous vears (Figure ¢ .). probabil 
I he widespread occurrence ot becaus He micmse and sastamed rai 
; } » : } : ; 1 ; i] | +} Mow i acebas - « - 
atrazine in these medium-sized streams Tall tv ho;r iNet planting im mam 


raised questions about the magnitude and areas and near the time when the most 


transport of atrazine down the large rivers concentrated amounts of herbicides were 
that drain the basin. In the spring of on the soul. The total load of atrazine 
1991, USGS sampled tor atrazine and discharged to the Gult of \Mlexnco trom 
I 
four other herbicides in the Missrssipp Apri! through August 1993 (1.2 million 
Py | ~ ~ 
River and several of its major tnibutarn ‘ pounds of 2 ; perce nt of the total 


Atrazine exceeded the maximum conta- 
minant level in 27 percent of the sam- 
ples, including a sample at Baton Rouge 
that was hundreds of miles from the 
major source of atrazine in the Midwest 
Load calculations indicated that about 37 
percent of the atrazine discharged from 
the Mississippi River into the Gulf of 
Mexico entered the river from streams 
draining lowa and IIlinors 

[he second largest source was the 
\issour: Raver basin, which contributed 
about 25 percent of the atrazine entering 
the Gulf (Table 6.1). Although the annu- 
al mass transport appears to be large for 
several pestn ides, it re presents only a 
small traction, generally less than 3 per 
cent, of the pesticide mass apphed annu- 
ally to cropland in the basin. Temporal 


variations in the concentrations of herby 





cide sim the \Mississipps Rave r re fle ct ™~o 
|) the application of the herbi Pollution threatens valuable crops such as 


ides on croplands. and (2) the ramftall Gull she 
( € ( | ; a é : ‘ Proto Credit 


SC Delaney/EPA 


tactors 
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Tabie 6.1 Estimated Loads of Selected Pesticides Transported by the Missis- 
sippi River and Major Tributaries, April 1991 through March 1992 


Ms- 


Source: Goolsby, D.A. and W.E. Pereiri, “Pesticides in the Mississippi River.” in R.H. Meade 
(ed.), Contaminants in the Mississippi River, 1987-92, U.S. Geological Survey Circular 1133 


(USGS, Reston, VA. 1995). 


Notes. ‘Calculated from load in Mississippi River at Thebes, IL. minus load frorn Missouri River. 
2Above confluence with Ohio River "Below confiuence with Ohio River, calculated from load in 
Mississipp! Rive: at Thebes, IL. plus load in Ohio River. ‘Approximate transport from Missis- 
sippi River Basin to Gulf of Mexico, includes diversion into Atchafalaya River but not the contri- 
butions from the Red River. ‘Atrazine plus metabolites. na = no load estimate available. 


amount applied annually to cropland in 
the Mississippi basin) was about SO per- 
cent larger than the load for the same 
period in 1991 and 235 percent larger 
than in 1992 

The story is similar for the discharge of 
nitrogen from interior basins to the Gulf 
of Mexico. Excess nitrogen trom a diver- 
sity of sources — fertilizers, animal 
manure, decaying plants, municipal and 
domestic wastes, and atmospheric deposi- 
tion -- enters the Gulf from the entire 
Mississippi watershed (Figure 6.15 
These nutrients nourish an algae bloom 
When the algae dic, they drop to the bot- 


tom and decompose, a process that takes 
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so much oxygen from the water that 
other marine organisms — fish, shellfish, 
and other bottom-dwellers — either die or 
move out of the zone. This deadly 
hypoxic” zone, which forms each spring 
and surmmer off the coast of l ANISIana, 
now covers an area of about 7,000 square 
miles (Figure 6.14), roughly the size of 
New Jersey. Smaller dead zones also have 
appeared in recent vears in Chesapeake 
Bay, Florida Bay, and North Carolina's 
Pamlico and Albemarle sounds 

Much of the nitrate-nitrogen concen- 
tration entering the Gulf comes from 
sources a thousand miles upstream. Stud- 


ies indicate that the principal regions 
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contributing to the nitrogen load are the 
Upper Mississippi (3! percent), Lower 
Mississippi (23 percent), Ohio (22 per- 
cent), and Missoun (11 percent) river 
watersheds 

The victims of this pollution are Gulf 
fishermen, who are forced to avoid the 
dead zone area, fishing either closer to 
shore or traveling long distances into the 
Gulf. The economic impact of the dead 
zone problem is not precisely known, but 
marine fisheries contribute more than $1 
billion a vear to Louisiana's economy 

In mid-1997, the federal government 
created a federal task force on the dead 
zone problem and launched an 15- 


month multidisciplinary assessment that 
will explore the causes of the problem 
and possible solutions 


The effort to control pollution in 
Boston Harbor provides an example of 
many of the problems facing the nation’s 
older port cities: a watershed with many 
political jurisdictions and sources of pol- 
lution, old or out-of-date wastewater treat- 
ment equipment, and limited financial 
resources. As a resuit of these and other 


Figure 6.12 Atrazine Concentrations in the Mississippi River at 


Vicksburg, MS, 1976-1993 
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Figure 6.13 Nitrogen Fiux to the Gulf of Mexico from the interior Basins 
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tactors, Boston Harbor im the mid-1 950s 
was a severely degraded ecowstem 

The Boston Harbor project resulted im 
part from a 1985 court ruling that waste- 
water discharges into Boston Harbor trom 
the Deer Island wastewater treatment 
plant violated the Clean Water Act. In 
response to this ruling and other pres 
sures, the Mlassachusetts Water Resources 
\uthorty (\IWRA) led 2 comprehensive 
effort to reduce pollution and restore the 
harbor ecosystem. The $3.7 bilhon pro- 
ect includes construction of primary and 
secondan wastewater treatment facilities 
odor control facilites, a disintectron tacil- 
ity, new sludge digesters, an effluent out 
fall tunnel, a tunnel connecting Nut 
Island and Deer Island | site of existing 


Ureverstcves Marne Comsorhum) RW 1606 1996 


treatment facilities), and new and reha- 


bilitated pumping stations 


Figure 6.14 Estimated Size of 
the Dead Zone in the Gulf of 
Mexico, 1985-1997 
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Ihe \IWRA recogmze d that their 
effort would have to include the entire 
watershed. IWRA’s water and sewer ss- 
tems serve more than 2 million state resi- 
dents as well as industnes and businesses 
in 61 cities and towns. [The svstem 
iteports hundreds of millions of gallons 
of water per dav to the Boston Harbor 
watersheds from several sources in west- 
em and central \lassachusetts that would 
otherwise naturally drain to Long Island 
Sound via the Connecticut River, or to 
the Gult of Maine via the Merrimack 
River. Much ot the imported water even- 
tually becomes household and industrial 
wastewater that 1s transported through a 
network of local sewers and interceptors 

large regional sewers) to the Deer Island 
and Nut Island plants. The wastewater 
also includes runoff, rainwater, and 
snowmelt that 1s carned from parts of 
Boston, Cambridge, Somerville, and 
Chelsea. Together these flows make up 
the 370 million gallons ot sewage collect- 
ed for treatment on an average day 

Approaching the cleanup problem on 
a watershed basis meant understanding 
the various sources of pollution in the 
watershed and the differences among 


watersheds. kor example 


@ As the Charles River reaches the 
urban communities along its route to 
the harbor, high bacteria counts 
impair its use. Raw sewage trom com- 
bined sewer overflows and contam- 
nated storm drains adversely affect the 
Charles River basin, the Back Bay 
fens, and the Muddy River 
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- ; 
Past industnal!l pollution im the 


upstream portion of the Neponset 


River watershed has resulted in high 


levels of towc contanunaton. wihuic 


sewar?’e adischiarve trom Gadounstircam 


: : . 
OMDINCA SCWUCT OVETTIONS TEMAS a 


prot mn tor Db thy the river and the 


beaches along Dorchester Bay 


In the Miyustic River watershed, pollu- 
tion from oil port operations in the 
Chelsea and Island End rivers adverse- 
lh aftects the health of marine animals 
and the biodiversity of the bottom- 


dwelling comnvunity 


The CSO Preblem Within the water- 
shed, there were some 41] combined 
sewer overflows (CSOs) carrving both 
sewage and stormwater runoff. These 
antiquated sisters were designed so that, 
if stormwater overflow 1s more than the 
system can handle, a mixture of stormwa- 
ter and raw sewage overflows into the 
receiving body of water rather than back- 
ing up into the streets 

In 1990, MWRA developed a CSO 
Facilities Plan that would have built 
miles of deep rock tunnels to store com- 
bined sewage that would otherwise over- 
flow during storms. In dr weather, the 
stored combined sewage would be 
pumped to the treatment plant. After 
gathering more sewage flow data, howev- 
er, IWRA officials learned that both the 
volume and the environmental effects of 
combined sewage had been overestimat 
ed and that the costly tunnel svstem 
rmght not be necessan 

Anew CSO) plan was deve lope d that 
looked at the relativ« impacts of various 


pollution sources. The primar problem 
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nities have increased in abundance and 


diversity; flounder caught in Boston Har- 


bor are now sate for human consumption, 


and PCB and mercury levels in flounder 
fillets are now well below FDA limits 
Despite this progress, there is a con- 
cern that the outfall will negatively 
impact the resources of Stellwagen Basin 
and Stellwagen Bank, a National Marine 


Sanctuary, which is an important feeding 


ground for marine mammals such as the 


endangered humpback and right whales 
The Outtall Monitoring Task Force needs 
to continue to monitor the health of the 
ecological community by assessing 
species abundance and diversity in Stell- 
wagen Basin, in Cape Cod Bay, and near 
the outfall 


In the past 150 vears, large water con- 
trol projects have transformed the Ever- 
glades ecosystem from a vast subtropical 
wetland into a multiple-use, human-dom- 
inated system with some natural rem- 
nants. Each phase of this transformation 
has been marked by a series of crises — 
both cause and effect of the changes. (See 
Chapter One for a brief history of the 
South Florida ecosystem 

The effort to restore the South Florida 
ecosystem began in 1983, when the state 
announced a “Save Our Everglades” 
campaign. The campaign goal was to 
restore kev hydro! ogic functions of the 
original natural system 

After much study and evaluation, the 


state in 1990 adopted a plan developed by 
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the South Florida Water Mlanagement 
District that would restore 40 miles of the 
origina! Kissimmee River ecosystem, 43 
miles of river, and 26,500 acres of wet- 
lands. In 1992, Congress authorized the 
Corps of Engineers to enter into a 50/50) 
cost-share arrangement with the state to 
begin work on the $400-million project 
I he plan also led to tederal legislation to 
expand Everglades National Park into 
Northeast Shark Slough Land a quist- 
tion in the park expansion area ts pro- 
ceeding, as well as construction modifica- 
tions to re-water the area 

lo help control runoft trom farming 
into Lake Okeechobee, the state tocused 
on reducing dairy farming on lands drain 
ing into the lake and on instituting best 
management practices on remaining 
farms. Efforts to protect the Water Con- 
rervation Areas have focused on regula- 
tions and treatment of agricultural dis- 
charges and on land acquisition in the 
conservation areas. Extensive federal, 
state, and local land acquisition has also 
been the focus at Big Cypress National 
Preserve and in protecting the Florida 
panther; about 150,000 acres of panther 
habitat have been acquired, including 
Florida Panther National Wildlife 
Refuge 

Notwithstanding these efforts, by 1955 
the evidence was clear that agricultural 
pollution, especially phosphorus, was 
damaging Everglades National Park and 
the Loxahatchee National Wildlite 
Refuge. The federal government filed suit 
against the state of Flor.da for tailing to 
enforce its own water quality laws 

In 1991, the state settled the litigation 


and agreed on a plan to remove SO per- 
g | | 
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cent of the phosphorus flowing into the 
Everglades from the Everglades Agricul- 
tural Area, by improving agricultural prac- 
tices and constructing filtration marshes 
called Stormwater Treatment Areas. The 
settlement agreement also required 
expanded research and monitoring, com- 
pliance by 2002 with all water quality 
standards in water delivered to the park 
and refuge, adoption of strict phosphorus 
limits for water in the park and refuge, 
and a new water delivery schedule aimed 
at maintaining the flora and fauna of the 
park and refuge. 

The settlement was adopted by the fed- 
eral court as a consent decree in 1992, 
but it was subsequently tied up by 36 fed- 
eral and state lawsuits. In July 1993, after 
nine months of negotiations, the parties 


agreed to a Statement of Principles. The 


agreement provides for a $465 million sys- 
tem of Stormwater Treatment Areas 
(about 35,000 acres of filtration marshes 
to cleanse great volumes of water and 
improve water quantity, distribution, and 
timing benefits for the Everglades) and 
on-farm best management practices 

Kev features of the plan were adopted 
by the Florida legislature in April 1994 
The state is to construct five Stormwater 
Treatment Areas by 2003 and the Corps 
of Engineers must build one by 2002 
The state is required to pay roughly 42 
percent of the cost of the plan, while 
farmers will pay 50 percent and the feder- 
al government will pay 8 percent 
Stormwater Treatment Areas are to be 
permitted and regulated by the Florida 
Department of Environmental Protec- 
tion, the Corps, and EPA. Agricultural 
discharge is to be regulated by the South 
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Florida Water Management District 
through permits that will impose best 
management practices to reduce phospho- 
rus loads. In addition, the state is required 
to conduct an extensive research and 
monitoring program for the Everglades 

To improve interagency coordination, 
the Department of the Interior in June 
1993 convened a South Florida Ecosys- 
tem Restoration Task Force, composed of 
federal agencies (the Corps of Engineers, 
EPA, NOAA, the Department of Justice, 
USDA's Natural Resources Conservation 
Service, and Interior's National Park Ser- 
vice, Fish and Wildlife Service, U.S. Geo- 
logical Survey, and Bureau of Indian 
Affairs) who are responsible for restoring 
and maintaining the integrity of the 
South Florida ecosystem. In 1994, Gover- 
nor Lawton Chiles also established a 
Commission for a Sustainable South 
Florida, which now includes 45 members 
from state, tribal, and local governments, 
business and public interest groups, along 
with five nonvoting members from the 
federal government. Like the federal 
group, the commission's primary mandate 
is to improve coordination among the 
many interests involved in the Everglades 
restoration effort 

According to a case study prepared for 
the Interagency Ecosystem Management 
Task Force, the effort to improve joint 
planning and coordination and to imple- 
ment an ecosystem approach faces many 
constraints. For example, federal agencies 
have traditionally planned their budgets 
independently. Currently, most agencies 
are working together on projects, but the 
traditional budgeting process still often 
remains an impediment to allocating 
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funds to support the integrated priority difficult to modify after completion 

needs of the ecosystem. A related barrier The Corps has established new proce- 
is that no tederal agency has been dures to streamline the review process 
assigned to coordinate the ecosystem 


© The Endangered Species Act and 


approach for the region other laws emphasize both the protec- 


Ihe case study also noted that there tion of ecosystems and of individual 


are a number of constraints to effective 
anit aaa . species. The current emphasis on the 


0 ) . } . ore . ) 
communication and the more flexible ecosystem approach and on multi- 


approach characterized by “adaptive species recovery will be used to recon- 


eet, @ | . 
« « y W l< < ° “ 
management, im hich activities are cile cases like that of the Cape Sable 


modified based on new information that seaside sparrow and the snail kite in 


emerges as the CoOnMmseque;nc es of current South | lonida. “ here the law "< empha- 


tion has worked to remove manv of these 


On a variety of fronts, progress to 
barriers. For example 


restore the svstem is well underway 
© Ihe Federal Advisory Committee Act 


; e ‘SI ate at t a bw 
FACA) places restrictions on the abil- ormwater Treatment Area 6 was 


ity of federal agencies to solicit advice completed in October 199°, which 


trom nontederal parties without hav- " il allow natural — 0 reduc ’ 


nutrient runoff from the Everglades 


Agricultural Area 


ing to go through a cumbersome char- 
tering process In the past, the South 
Florida Ecosystem Restoration Task Modification of Canal 111 began in 
Force operated under FACA and had 1996, which will maintain flood pro- 
no nonfederal members and no ongo- tection and restore more natural flows 
ing, svstematic contact with nonfeder- into the Everglades 


al government parties. In 1997, the About $5 percent (80,000 acres) of the 


task force was re-established and reor- lands necessary to restore the Kissim- 


ranize | . 199 
ganized (under provisions of the 1996 mee River have been purchased, with 


Water Resources Development Act the goal of restoring the river and 


exempting it from FACA) to include 27000 acres of wetlands by 2009. 


nonfederal members. The task force while maintaining flood protection 
now includes representatives from the 
state. the South Florida Water Man- 


agement District, local government, 


\bout 61.000 acres have been added 
to Everglades National Park, and an 
additional 48.000 acres will be 


and the Miccosukee and Seminok 


Indian tril acquired to help restore the natural 
ndian tribes 


flow of water to the Everglades 


The laws and regulations governing ; 

Nutnent runoff from the Everglades 
initiation of Corps projects result in a 
Agricultural Area was reduced signifi- 


lengthy, ngid, and complicated 
| cantly between 1995 and 199 


process that often makes projects sus- 


ceptible to derailment or makes them 
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© About 90,000 acres were cleared of 
introduced melaleuca plants as part of 
the expansion of the exotic species 


control program 


Cumulative lk flects: From the 
/ ve rglades lo | londa Bay and 
the Keys 


The decline in freshwater flow that 
afflicts the F verglades also seems to be 
having an impact on the marine ecosys- 
tem of Florida Bay, and problems in 
Florida Bay mav in turn threaten the 
Florida Keys National Marine Sanctuarn 
The sanctuary includes the entire 220- 
mile length of the Florida Kevs and some 
2,800 square nautical i..iles of nearshore 
waters. The sanctuary has some spectacu- 
lar marine environments, including sea- 
grass meadows, mangrove islands, and 


extensive living coral reets 


[he development of the sanctuary has 


been widely praised as an exemplan 
effort to use the ecosystem approach and 
to include a wide array of interests in 
planning and decisionmaking 

\ partnership of federal, state, and 
local agencies was created for planning 
and management, and representatives of 
local interests — citizens, scientists, envi- 
ronmentalists, and business leaders — are 
participating. A Citizens’ Advisory Com- 
mittee reviews major documents pro- 
duced by government agencies, includ- 
ing NOAA's Comprehensive 
Management Plan and the Water Quality 
Protection Program developed by EPA 


and the state 
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Florida Bay has experienced severe 
water quality and ecological problems in 
recent vears. Since 195”, a massive sea- 
grass die-off has denuded thousands of 
acres of sediments. The seagrass die-off 
and resulting sediment resuspension and 
nutrient release were a major cause of 
massive phytoplankton blooms that have 
affected the bay. In turn, sponge die-offs 
caused by phytoplankton blooms created 
further impacts on juvenile spiny lob- 
sters, which reside by day under sponges 
for protection from predation. Recent wet 
weather cycles have reversed some of 
these trends in Florida Bay and provide 
hope that the restoration plan will be suc- 
cessful 

Water quality and natural resources in 
Florida Bay are tightly linked to those of 
the marine sanctuary. According to some 
coral experts, for example, Florida Bay 
water may be contributing to coral 
declines in the sanctuary 

Land-based sources in the Everglades 
and Florida Keys are contributing to the 
area's water quality problems. The Bay 
drains much of the adjacent Everglades, 
receiving freshwater flows from the agri- 
cultural areas, marshes, and canals 
According to EPA estimates, domestic 
wastewater discharges from land-based 
sources account for about 70 percent of 
the wastewater/stormwater nutrient load- 
ings in the sanctuary area. Domestic 
wastewater facilities in the Kevs include 
about 30,000 regulated on-site sewage 
disposal systems, 10,000 unregulated 
cesspits, over 200 small package plants, 
and two municipal wastewater treatment 
plants in Key West and the Key Colom 
Beach 
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The Water Quality Protection Pro- 
gram (WOPP) developed by EPA and the 
Florida Department of Environmental 
Protection was developed with the help 
of a wide array of institutions and inter- 
ested citizens in the Keys ecosystem 

Using federal and state funds, EPA 
and the state have imtiated a comprehen- 
sive water quality monitoring and 
research program to protect the sanctuary 
area—the State/Federal Management 
Plan for the Florida Kevs National 
Marine Sanctuary, which was adopted in 
January 1996. The protection program 
recommends a long list of actions to 
reduce pollution from domestic waste- 
water and stormwater sources, including 
establishing and implementing inspec- 
tion and enforcement programs to elimi- 
nate all cesspits and enforce existing stan- 
dards for all on-site disposal systems and 
package plants 

[he program recommends restoration 
of the historical freshwater flow to Flori- 
da Bay and coordination by Everglades 
and South Florida officials to ensure that 
water quality management plans support 
water quality goals for the sanctuary 

Federal and state tunds are also sup- 
porting an intensive research and model- 
ing program in Florida Bay. This pro- 
gram is organized and coordinated under 
a federal-state Program Management 
Committee, which sets research priori- 
ties, reviews project results, and recom- 
mends activities to address information 
gaps. The objectives of the interagency 
program are to characterize existing envi- 
ronmental conditions in the Bay, monitor 
changes in the system, and apply this 


knowledge to predicting the potential 
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implications of various Everglades 
restoration scenarios to Florida Bay and 
the Keys. The resulting models and infor- 
mation are very important to the Intera- 
gency Ecosystem Restoration Task Force 
because restoration decisions made for 
the Everglades could significantly affect 
Florida Bay and the Kevs 


COASTAL WETLANDS 


The Gulf of Mexico, South Atlantic 
coast, Great Lakes, ocean coastlines, and 
some rivers contain major concentrations 
of coastal wetlands, which are among the 
earth's richest and most productive habi- 
tats. Coastal wetlands, which form transi- 
tional areas between permanently flood- 
ed freshwater and marine aquatic 
environments and well-drained uplands, 
provide a variety of important ecological 
functions. They act as nurseries and tem- 
porary shelter to many species, including 
many endangered species and commer- 


cially important species such as flounder, 


menhaden, shrimp, oysters, and clams 
Nearly all waterfow!, wading birds, and 
shorebirds migrating along the North 
American flyways find abundant food, 
rest stops, and nesting areas in the marsh- 
es and mudflats of coastal estuaries 
Coastal wetlands are critical to many 
economically important fisheries. In the 
Southeast, 94 percent of the commercial 
catch and over 50 percent of the recre- 
ational harvest are fish and shellfish that 
depend on the estuary-coastal wetlands 
system. In 1996, the dockside value of 
fish landed in the United States was $3.6 


billion. The industry employs hundreds 


213 
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intense demand for development puts pressure on coasta! wetlands like ths one on 


Chesapeake Bay 


of thousands of peopl _and consumer 


spend over 841 billion annually on tish 


eTies produc ts An estimate d | pr roent 


of this value is derived trom fish species 
that during their lite cvcles depend 
directly or indirectly on coastal wetlands 
Both human activities and natural 

events threaten coastal wetlands. Peopl 
dredge and fill areas, extract resources 
introduc e€ non-native species, ¢ ontam 
nate stormwater runoff, and construct 
features that reduce tidal flows or fresh 
water inflows. Oil and gas activities W ith 
draw resources, resulting im subsidencs 
Nature alters the coast through storms 
saltwater intrusion caused by sea level 


change and land subsidence and the 
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t coastal wetlands 
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’ 
astal uplan I, 


Louisiana's Coastal Wetlands 


\lmmost 40) percent of all coastal 
marshes m the United States are im 
an area of about 2.5 million 


. brackish, and 


ind about 637 000 acres 


Lousiana 
wcres of tresh. intermediate 
saline marshes 
t forested wetlands. | hes« wetlands are 
of ummense economic value, supporting 
i: commercial harvest of fish and shellfish 
with a market value of almost $1 billion 

mmaall in estimated $250 million per 

vear m imecome from ecotourism, and 


mother su nulhon from recreation 
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taking 


mess 


mmcndment 

nels such as Bave : | c ’ it Tund to genctatc 
blocked at the contluct | . > rnalle ear tor restoration 
sssIpp!, Cutting 
the Deita tron iT wa L my gress passed and the 
# treshwater and rspo4rtes z wned the Coastal Wetland 
jetties and deep ‘tam rotection, and Restoration 
the mouths ributas rm CWPPRA lhe act established a 
may trom th na i mber Lournsana Coastal Wetlands 
waters of the iif " “ von and Restoration Lask 
deposits no bonge WTIPCTYS r ti ' repres ntatives trom the 
ettects of natural coastal su line tederal agences Interior 

Coastal wetlands are mer tiilias Ti ure, EPA, and the 
merged. killing mat sctland i wi rs. (Several other sami 

; 


causing changes TOL iL iv restorate Tats are underway mn 


dre dg d hor ha ig the 


explor on also are Cais | task force has provided an eftec- 


saltwater into normally tr ry ru r cles iSSPOTHsS AMON federal 
wetlands. In other areas, urbar " Lt ¢ agencies on developing a 
highwavs, and spoil banks trom char restoration plan. In particular, the act led 
dre dging disrupt nat ifainag Y ntegration of the traditionally mnde- 
sediment distribution pendent planning and execution of bud- 
lhe net result has bees iL on iwences with an mterest 
wd pliy sic all 
sands of acres etlancds £ p t several techmical 
tation dies and sediment erodes a ratte nd groups, the task force 
b stunates mm the 196s plac . CO din developing a Loursiana 
losses at 39.4 nul niall i| Wetlands Restoration Plan. A 
(Current losses are no stimmat t abou wk group prepared lists of prrorit pro- 


~ = 


25.35 square mites I rd deve hop d plans tor momtornng 
traction of anmual bos tes ire prorect effectiveness I he ( orps esti- 
development Pornuts tors a ’ ry nates that shout 21) 000) wres OF wet- 


ment were taking about 3.00% re nds would be restored under the plan 
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Funds for implementing the plan have 
approached $+) million annually, with 


costs shared byw state 25 percent and fed- 


etal > percent) governments One of 


the strengths of the plan is that the bud- 
ect includes funds for 20) vears of moni- 
I hes si) ould enable the state and 


the task force to make necessan adyust- 


toring 


ments to proyects and planning 

Some $0 percent of the coast is pri- 
vately owned, and the state estimates that 
real-estate-telated activities take about 
one third of the total effort required prior 
to implementation of a project. State and 
fedcral agencies are actively working with 
private landowners to resolve conflicts 
The Lourssana Department of Natural 
Resources has created a real estate sec- 
tion to help speed up the process. The 
department ts also negotiating a settle- 
ment with the Louisiana Land and 
Exploration Company concerming miner- 
al nghts when new land ts created during 
restoration of the Isles Dermeres chain of 
barner islands. Constitutional amend- 
ments are before the state legislature that 
would resolve umportant land nghts and 


ovstct least ISSUICs 


Highwavs and VV. tlands 


Mam post-war highway and road pro- 
jects, as well as earlier rail lines, were 
bunlt in coastal wetland environments 
that at the tine were considered of little 
value. In many cases, these projects sub- 
stantially altered tidal flows and degraded 
coastal wetlands 

The rehabilitation of these highways 
presents a new opportunity to correct 


some of the environmental mistakes of 
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the past. For example, designing culverts 
that more closely approximate tidal flows 
and constructing larger channels m and 
around transportahion facilities could sig- 
nificantly help restore the productivity of 
damaged salt marshes 

Coastal America, a federal mteragencs 
partnership on coastal issues involving 
about a dozen federal APCTICICS, TCCE nth 
studied transportation-e lated wetland 
restorahion opportunities m Connecticut 
and Cape Cod. The Connecticut study 
focused on sites where the dominant 
species was the common reed | Phrag 
mites australis), a highly invasive plant 
that domunates disturbed and tidalh 
restricted areas 

The studies found that high marshes 
dominated by Phragmites australts arc 
well-suited for restoration by increased 
saline flushing. Higher salinities can help 
more desirable and productive salt marsh 
vegetation drive out Phragmites. As the 
Phragmites plants disappear with an 
increase in salinity, rative salt marsh 
plants will often recolonize spontancous- 
ly, thus precluding the need for expensive 
and difficult planting and transplanting 
projects 

The study issued a few cautonan 
notes about such restoration projects. For 
example, increased salimity conditions 
could subject shellfish beds to greater 
predation and/or a proliferation of proto- 
zoan diseases 

Using the results of the Coastal Ameri- 
ca study, the Connecticut Department of 
Environmental Protection applied for 
federal funding under the Intermodal 
Surtace Transportation Act (ISTEA) for 
the restoration of Svbil Creek and Mill 
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Meadows salt marshes. This project rep- 
resents the first commitment of ISTEA 
funding for salt marsh restoration m the 
nanhhon 

Coastal America also has supporic da 
vanety of other wetland restoration pro- 


jects around the country. For example 


© At the Roosevelt Roads Naval Staton 
along the eastern coast of Puerto Rico 
a proposed project would restore tdal 
flushing to about 1.000 acres of man- 
grove torest. In the late 1944)s, con- 
struction of a two-mile road blocked 
four natural channels and st ypped 
tdal exchange along the eastern 
boundary of the forest. The project 
includes demolition of cxrsting cause- 
wavs, construction of a new causewas 


with bridgc s to allow greater tidal flow 


and saltwater exchange, and the clear- 


ing of damaged and fallen mangroves 
restricting cxrsting ¢ ulverts. The Puer- 
to Rico Trust will be involved in the 
planting of new mangroves im areas 


that were severely damaged 


In the Sacramento Delta in San Fran 
cisco Bay, a proposed proyect would 
restore about 1,300 acres of wetlands 
around Prospect Island. The project 
will breach a levee and restore full 
tidal action to the site. Partners in this 
$5 million project include the Corps 
of Engineers, the Bureau of Reclama- 
tion, the Fish and Wildlife Service, 
and the Calked Bay-Delta Program 
Construction ts scheduled to begin in 
}YIS 


PROTECTING COASTAT 
SPLCIES AT RISK 


OF the 1.12 


; 
mals m the nathon that are listed as 


D species ol plants and ami- 


threatened of endanegctred (as of KFebruan 


iWws salt oF more are found witha 


; 


coastal states ‘ft wure O.10 l here are 
numerous causes of thes spccics 
decline, mc luding habitat loss, unwrs< 
forestry and agncultural practices, OVCT- 
harvesting and exploitation, dredging and 
filling of we tlands. deve lopme nt im coo 
logically sCTISITINVG arcas, and the mtroduc- 
hon of non-native speck 

\lam projects are underway to assist 


species at risk. For cxample 


® At the Dare County Aw Force Base in 
Dare County, North Carolima, stands 
of Atlantic white cedar have not been 
able to fully re-establish themsclves 
since extensive logging operations mn 
the 1880s. The Air Force and several 
other partners are beginning a 
$500,000 project that will identity the 
factors m cedar forests that are critical 
to successful, natural reforestation. A 
variety of methods of naturally intro- 
ducing white cedar will be evaluated. 
including the cultivation of cones 


seeds, and seedlings. The project will 


produce guidelines for restoring tradi- 


tional white cedar ecosvstems 


Protection of the manatee is a high 
priority for the South Florida Water 
Management District. Between 1974 
and 1993, 73 manatees died in the 
Okeechobee Waterway and in the 
Central and South Florida Flood 
Control Project locks and water con- 


trol structures. In partic rship with the 
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‘Figure 6.16 U.S. Listed Threatened and Endangered Species by State 


f orps of I ngimecrs and others, auto 
matic gate reversal semsors are Current 
ly bemg design tested and installed 
on lock sector gates and spillway gates 
Whenever manatees are caught bv a 
closing gate, the sensors would auto 
matically stop ind reverse the gate clo 


sure betore the anmmal nou ed of 


killed 
Ihe Aransas Natronal Wibdlete Refuge 


on the Cull Coast of lexas. whech wa 
seasonal h wc tor the endangered 
whooping crane, 6 immediately adja 
cent to the Gult Intercoastal Water 
wav. Since 195). the refuge may have 


lost as mK hy is | O00 acres of cram 
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habitat as a result of bank crosion 
caused by boat wakes trom commer 

‘ ial and rec tional com ly wind-<dn 
ven) Waves, and stornes lo temporarih 
stem the crowon. the Fish and 
Wildlite Service and many other part 
ners worked from 1989 to 1992 to 
install anchored cement bags along 
3.550 feet of channel bank, thus pro 
tecting about 100 acres of salt marsh 
it project attract d strong local sup 
port, sone 100 non-tederal volunteers 
contributed over 000 hours to the 
cttort. The Corps ts developing a pro 
posal for a more permanent solution 


to the channel crosson prob m 
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thon m the last few vears have sdentrhed 
some Valuable lessons about PTOCCSS bor 
cxamph the mmgratorn bird treatres with 
(anada Japan Nie KICO and Russia hat c 
enabled mam federal age Ticic’s to purstrts 
thet participation im collaborative acta 
tes dealing with me otrop1 il songbirds 
migratory watertow!, and shorebirds. Pub 
lic-private partnerships between groups 
such as The Nature Conservancy and 
tederal agencies have contnbuted 0 a 
balanced bl nding of pri ate tunding tor 
this work 

In vyary projpects Volunteers have pro- 
vided a weruficant source of both labor 
ind « xpertis« Active pula parhicipation 


can rot Tk help accomplish i proyect 


burt « i) also HMprove the publi , au are 


Rivers meet the sea along the rocky Maine 


shore 
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Box 6.3 
DoD Works to Restore Beaches and Dunes 


> 


Beaches anc Gunes are offen relatively fragile structures Dull trom sedrnern’ carnec Gown 
nvers. Transported along coasts Dy nearshore Currents. anc redistribuled Dy Indes anc weve 
acton They provide 2 first ime of protection Guring storms Dy Duflenng wind and weve ener- 
gy They can De easily Gsturbed Doth Dy muman actwihes and Dy natural factors such as mayor 
storms 


Many Detense Department agencies are actively engagec around the nahon m beach and 
Gune restoration proyects 


At Tyndall Aw Force Base on the northwest coast of Fionda near Panama Cay. wind Gamage 
anc human use has severely eroded the primary Gune system and s Tweaterwng he mer: 
or Gunes Using tunds trom the Detense Department's Legacy Resource Management Pro- 
gram the proyact nas mstalied an elevated Doardeelk system anc © .¢ areas tor vistors 
To protect the Gunes trom turther wind Gamage sand fences were mstalied along wih piart- 
ings of natve vegetation 

The Fionda Departrnent of Enwrommental Protection partor sed m the Tyndall proyect and 
plans to take Srwiar Measures OF The adjomung state park  ongovernment partners mctud- 
@0 the Sea Oats Garden Ciub and Frends of St Joe Bay 


On the east coast of Florida near the city of Cocoa Beach. Pat ck Aw Force Base ss located 
on a Darner sland that has besn eroding badly Guring storms T) ¢ erosion was threatening 
Coasta! nabtats and threaterwng to Gegrade the indian River Lagocn National Estuary A plan 
was Ceveloped to regrade the shoreime and install large Coquina Ocks over fifter cloth corm- 


bined with the planting of mangroves and ofher native species Pri yect partners included the 
Fish and Widite Service. Corps of Engineers. National Marine Fishenes Service. Florida 
Department of Enwronmental Protection. Flonda Marine Resources Council, St. John's River 
Water Management District. and the inckan River Lagoon Nationa! Estuary Program 


in 1991 a@ severe winter freeze Gestroyed the vegetation on about 44 acres of coasta! Gunes 
near the city of Monterey Calitorma. and the nearby Naval Postgraduate Schoo! Without thus 
protectrve cover the Gunes were im jeopardy of shifting and causing severe Gamage to the 
Navy's taciites and to adjacent private properties As part of its “good neighbor” policy with 
the city. the Navy provided $295 000 for a project to restore the dunes 


The vegetation that nad succumoed consisted mostly of the exotic African ice plant, which 
has poor tolerance for freezing temperatures The city and the Navy agreed to remove ail the 
exotic vegetation with the help of volunteers trom the Monterey Dune Coalition and the Big 
Sur Land Trust Over 150 000 seedings. including 26 species of native vegetation. were piant- 
ed on the dunes The native plants should enhance the habitat for endangered species known 
to frequent the area such as Smith's bive butterfly Furthermore. the use of native vegetation 
should reduce the risk of vegetative loss in the event of another freeze 


The project has been endorsed for its use of native plant material by the California Coastal 
Comrmssion. the Fish and Wilditte Service. the Monterey Dune Coalition. the Big Sur Land 
Trust. and the Califorma Native Plant Socety 
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utihty through collaboratne agreements 
based on sacnce, mnovahon, and ncw 
mstituhbonal arrangemmctts 

One new approach, pomt/nonpomt 
and pomt/pomt source trading, 1s being 
tned m the Tar-Pambioco Bawn m North 
Carolma. Another mmportant break- 
through 1 the recogmmhon of the contn- 
bution madc by an depowhon to water 
quality problems, which ss being 
addressed ty the Tampa Bay Natonal 
tstuarn Program 


Reducing Pollutants im the | 
Pamlico Basin 


Over the past three decades, high lev- 
ch of mutnents mosth ntragen and 
phosphorus) flowing from the Tar-Paml- 
co River to the Tar-Pambico estuary mm 
North Carolma have mereased algal lev- 
ch measured by choroph ll a) um the 
estuan, causing fish halls and generally 
diminished «ater quality. Studies mndic ate 
that about 90 percent of the nitragen 
entering the nver ts from nompornt 
sources, largch from agncultural sour: es 
The 5.40 -squaremile watershed 
includes five of the state's ten leading 
hog-producing counties and the leading 
poultry-producing county. About 3” per- 
cent of the watershed’s area is farmland, 
mostly in row-crop production. Prior to a 
modchng effort, discharges to the basin 
of the overall nitrogen and phosphorus 
load were estimated at 15-20 percent 
Once modeling tests were completed, 
mumcrpal wastewater discharges to the 
basin were estimated to contribute about 
§ percent of the overall nitrogen and 
phosphorus load to the estuar 
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In 1979, the North Carolma Emuon- 
mental \lanagement Commassion adopt- 
ed a water quality standard for chloro- 
phvil a of #0 mucrograms pet liter (ug/l 
for Lakes, cstuanes, sounds, and other 
siow moving waters Since algal blooms 
with chlorophn il g demahes ranging trom 
4) to 300 ug/l were not unusual m the 
lar-Pambco dunng the summer months. 
the ncw standard mcant that state regula- 
tors would have to do something about 
algal blooms m the Tar-Pambico estuary 

In the late 1990s the state made 


progress on phosphorus discharges. pass 
ing a statewide ban on the sale of phos 


phate detergents m 1985 and msumng a 
new permit for Texasgulf Industnes, Inc 
which alone was responsable for 50 per- 
cent of the phoyphorus discharged mito 
the estuan. The new permet required 
Texasgulf to reduce its phosphorus haad- 
ings by 90 percent, which the compan 
achieved by March 1994 

Even as the state was making progress 
on phosphorus, the problem with nitro- 
gcn pollution was contimuang A 1955 
study indicated that about $3 percent of 
the nitrogen load came from nonpornt 
sources, mosth agnculture, and only 17 
percent came from port sources 

lo mect North Carolina's stringent 
proposed pomt source limitations, dis- 
chargers would have to build expensive 
new advanced treatrnent facilities The 
lar-Pamlico Basin Association, which 
mecluded 12 mumcipalities and onc 
industry in the watershed, estimated capr- 
tal costs for rmplementing the nutnent 
control measures at $50 millon plus 
additional operation and mamtenance 
costs. Mam were troubled by these high 
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River's i nd 


increase. Nevertheless, the current 
$29/ke cost estimate for nitrogen removal 
supports the conclusion that implement- 
ing BMPs may be a more cost-effective 
means to ach eve nutrient reduction than 


further point source controls 


Identifying Air-Water Linkages 


[he contribution of atmospheric pol- 
lution to water pollution is significant 
For example, about 54 percent of the 
nitrogen emitted from fossil-fucl-burning 
plants, vehicles, and other sources in the 
United States is deposited on U.S. water- 
sheds and coastal estuaries. The largest 
sources are point sources: coal- and oil- 
tired electric utilities and large industries 
Mercury and other toxics also are atmos- 
pheric pollutants that affect water qualit 

\tmospheric-borne nitrogen is a major 
contributor to nitrogen loadings in many 
estuaries. About 27 percent of the nitro- 
gen in the Chesapeake Bav is from the 
atmosphere, while the atmospheric con- 
tribution in the Albemarle/Pamlico 
Sound is estimated at about 44 percent 

In 1996, EPA and its partners began a 
new muitiative to bring Clean Air Act and 
Clean Water Act activities into closer 
coordination and address air deposition 
to the nation’s waters and coastal water- 
sheds. For example, the Tampa Bay 
National Estuary Program, recognizing 
the impacts of aw deposition of mitrogen 
on water quality in ‘lampa Bay, convened 
a Nitrogen \lanagement Consortium to 
address nitrogen loadings to the Bav that 
come from atmospheric deposition —in 
addition to the more traditionally recog- 


nized municipal and industrial point 


sources. The Consortium is developing a 
novel plan under which the group as a 
whole will come up with individual 
and/or joint projects to ac hieve the 
reductions deemed necessary to preserne 
the water quality gains already acivieved 


in the rapidly growing Tampa Bay area 


GLOBAL LINKAGES 


In a great manv cases, the fate of the 
nat.on’s environment and resources 
depends critically on developments well 
All the effort 


to protect the habitat of migratory song- 


bevond the nation’s bordezs 


birds in the United States, for example, 
mav not be sufficient if their winter habi- 
tat in Central and Latin America is lost 
Each country’s attempt to protect marine 
resources, the stratospheric ozone laver, 
and the global climate cannot succeed 
without the cooperation of all the world’s 


nations 


Climate Change 


lhe scientific evidence that climate 
change is occurring ts now clear and 
compelling. Emissions of greenhouses 
gases — mainly carbon dioxide — trom 
human activities are amplify ing the 
L-arth’s natural greenhouse effect and are 
leading to a warming of the planet's sur- 
tace. Climate change ts likely to lead to a 
series of global disruptions, including sea- 
level rise, changing patterns of precipita- 
tion, shifts in atmospheric and ocean cur- 
rents, and changes in the ideal ranges for 


plants and animals 
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Increased variability of the hydrologic 
cvcle is « xpec ted to result in more severe 
droughts and/or floods in some regions 
Climate change would likely add to the 
stress in US. river basins, partic ularly the 
Great Basin, California, Missouri, 
Arkansas 


Lower Colorado. Reductions in runott otf 


lexas Gulf. Rio Grande. and 


up to 25 percent in the Colorad. River 
Basin are proyected under some scenar- 
ios. In the United States, the regional 
impacts of climate change are potentially 


very scTrouUs 


© Inthe Northeast, sugar maples and 
beech trees may move compl tely into 
Canada. with considerable economx 
unpact. ¢ oastal areas are likely to be 


attected by intensifving storms, sea 
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level nse. and reduced freshwater 


input to estuaries 


In the Southeast, the low clevation of 
states such as Florida makes this 
region espec ially vulnerable to sea 
level rise and storm surges during hus 
ricanes, Which are expected to worsen 
with climate change. A |-foot rise mn 
sea level, the best estimate over the 
next century, could erode 100 to 1,000 
tect of Klorida’s beaches, damaging 
property and the tourism industry. A 
20-inch rise could mmundate more than 
5.000 square miles of drv land and an 
additional 4,000 square miles of wet 
lands along | S. coasts, while a 3-foot 


rise could inundate much of the 


southern tip of Flonda. Prec ipitation 
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changes and salt-water intrusion from 

sea-level rise could adversely affect the 
ecological communities of the Florida 
Everglades and degrade the habitat for 
many wading birds 


In the Great Plains, the simultaneous 
drop in aquifer levels (largely as a 
result of demand from the agricultural 
sector), greater run-off from extreme 
downpours, and shorter duration of 
snow cover will exacerbate the region’s 
water supply problems. Riparian areas 
are extremely vulnerable to warmer, 
drier climate 


In the Southwest, the region's vulnera- 
bility to water supply problems ts like- 
ly to worsen. The region is expected to 
experience more extremely hot days, 
fewer cool days, and decreased winter 
precipitation. Alteration of the region’s 
hydrologic cvcle would affect both 
quantity and quality of water supply, 
with major implications for continued 


development 


In the Pacific Northwest, changing 
patterns of precipitation and drought, 
timing of runoff, and increased inun- 
dation of coastal areas due to sea-level 
rise is expected. In the Columbia 
River Basin, where an overall decrease 
in annual run-off is likely, competition 
among hydropower production, fish- 
eries production, and irrigation will 


probably increase 


In Alaska, probable consequences 
include drving of Alaska’s interior, 
inundation of fragile coastal delta 
areas, and, most seriously, melting of 
permafrost, which is already under- 


way. In many cases, ground level can 


collapse 5 yards or more, leading to 
significant damages to ecosystems and 
human infrastructure. L-cosvstem 
effects include expansion of lakes and 
wetlands, clogging of salrhon-spawn- 
ing streams, and increased rates of 


coastal and nverbank erosion 


The principal hope for dealing with 
climate change is The Framework Con- 
vention on Climate Change, which seeks 
to stabilize atmospheric concentrations at 
levels that prevent dangerous human- 
induced interference with the climate 
system. At the latest meeting of the par- 
ties in Kyoto, Japan, in December 1997, 
industrialized nations agreed to legally 


binding emissions reduction targets with 


a view to reducing their overall emissions 
of six greenhouse gases by approximatels 
> percent below 1990 levels in the period 
2008-2012. The U.S. succeeded in ensur- 
ing that countries could achieve their 
emission targets as cost-effecti ely as pos- 
sible through market-based implementa- 
tion mechanisms. Many issues are still 
outstanding, however, and remain for fur- 


ther negotiation 


lhe Sta 


' 


Concern about the state of the world’s 
oceans is growing. Early in 1998, some 
1,600 scientists from 65 countries issued 
a statement warning of the increasing 
Ihe state- 


rent noted that life in the world’s estuar- 


threats to the world’s oceans 


ies, coastal waters, enclosed seas and 
oceans ts increasingly threatened by over- 
exploitation of species, phy sical alteration 


of ecosystems, pollution, introduction of 
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alien species, and global atmospheric emerging epidemic diseases that are 
change sweeping through marine species from 
Of the many factors contributing to corals to dolphins 

the crisis, the statement noted that fish- In recognition ot the importance of 
ng practices such as bottom trawling arc the ocean and the marine environment, 
degrading habitat for bottom-dwelling the United Nations has declared 1995 to 
creatures, that overe xploitation is threat- be the International Year of the Ocean 
ening species such as swordfish; that Many events are planned in the United 
land-based pollutants such as PCBs and States in 1995S, including a national con- 
other pollutants are threatening shellfish; ference to discuss a wide range of ocean- 


ind that human activities seem linked to related issues 
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Table 1.1 U.S. Population and Population Growth Rate, 1900-1996 


Popu- Growth Popu- Growth Popu- Growth 
Year lation rate Year lation rate Year lation rate 


millions 3, millions a, millions ae 


1900 76.09 na 1933 125.69 0.6 1966 196.56 1.1 
1901 7758 38620 1934 126.49 0.7 1967 198.71 11 
1902 79.16 20 1935 127.36 0.7 1968 200.71 1.0 
1903 80.63 19 1936 128.18 06 1969 202.68 1.0 
1904 82.17 19 1937 128.96 0.7 1970 205.05 13 
1905 83.82 2.0 1938 129.97 08 1971 207.66 12 
1906 85.45 19 1939 131.03 08 1972 209.90 1.0 
1907 87.01 18 1940 132.59 0.9 1973 211.91 0.9 
1908 88.71 2.0 1941 133.89 1.0 1974 213.85 0.9 
1909 9048 20 1942 135.36 13 1975 215.97 1.0 
1910 92.41 2.1 1943 137.25 13 1976 218.04 1.0 
1911 93.86 1.6 1944 138.92 12 1977 220.24 1.0 
1912 95.34 1.6 1945 140.47 1.0 1978 222.59 1.1 
1913 97.23 2.0 1946 141.94 15 1979 225.06 1.1 
1914 99.11 19 1947 144.79 18 1980 227.73 12 
1915 100.55 14 1948 14721 17 1981 229.97 1.0 
1916 101.96 14 1949 143.77 17 1982 232.19 1.0 
1917 103.41 14 1950 152.27 17 1983 234.3) 0.9 
1918 104.55 1.1 1951 154 88 17 1984 236.35 0.9 
1919 105.06 05 1952 15755 17 1985 238.47 0.9 
1920 106.46 13 1953 160.18 7 1986 240.65 0.9 
1921 108.54 2.0 1954 163.03 18 1987 242 80 0.9 
1922 110.05 14 1955 165.93 18 1988 245.02 0.9 
1923 111.95 17 1956 168.90 18 1989 24734 0.9 
1924 114.11 19 1957 171.98 17 1990 249.91 1.0 
1925 115.83 1.5 1958 174.88 7 252.65 11 
1926 117.40 14 1959 17783 17 255.42 11 
1927 119.04 14 1960 180.67 16 258.14 11 
1928 120.51 12 1961 183 69 1.6 260 66 1.0 
1929 121.77 1.0 1962 186.54 15 263.03 0.9 
1930 123.19 09 1963 189.24 14 265 56 1.0 
1931 124.15 07 1964 191.89 13 

1932 124.95 0.6 1965 194.30 12 


Sources. U.S. Department of Commerce, Bureau of the Census, Estimates of the Population 
of the United States to December 31, 1995 (GPO, Washington, OC, 1995) 


--, U.S. Population Estimates by Age, Sex, Race, and Hispanic Origin: 1990 to 1996, PPL-S7 
(GPO, Washington, OC, 1997) and updates on Bureau webpages 


Notes: The population estimates shown here are based on the April 1, 1990, population as 
enumerated in the 1990 census. Estimates for dates prior to April 1, 1990, have been revised 
Annual population estimates are for July 1 of each year. Total population for the years 1900- 
1916 and 1920-1929 are resident population. Tota! population for the years 1917-1919, 1930- 
1939, and 1940-1996 are resident population plus armed forces overseas. Al! years 1903- 
1939 exclude Alaska and Hawaii 
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Table 1.2 Components of U.S. Population Change, 1940-1996 


Net civilian Net 
Year Births Deaths immigration change 


millions 


1940 2.570 1.432 0.077 1.221 
1945 2.873 1.543 0.162 1.462 
1950 3.645 1.468 0.299 2.486 
1955 4.128 1.537 0.337 2.925 
1960 4.307 1.708 0.328 2.901 
1965 3.801 1.830 0.373 2.315 
1970 3.739 1.927 0.438 2.617 
1975 3.144 1.894 0.449 2.165 
1980 3.612 1.990 0.845 2.510 
1985 3.761 2.086 0.649 2.171 
1990 4.148 2.155 0.556 2.549 
1996 3.850 2.3493 0.827 2.328 


Source: U.S. Department of Commerce, Bureau of the Census, U.S. Population Estimates, 
by Age, Sex, Race, and Hispanic Origin, Current Population Reports, Series P-25, No. 1045 
(1990) and No. 1095 (1993) (GPO, Washington, DC), Population Paper Listings, PPL-57 (DOC. 
Census, Washington, OC, 1997), and updates by agency 


Note: Annual population estimates are for July 1 of each year 


Table 1.3 Structure of the U.S. Population, including Armed Forces 
Cone tS ‘Wto 1598 ~ 


Age classes, in years 
<5 5-14 15-24 25-34 35-44 45-54 55-64 > 64 
millions 


1940 10.6 22.3 24.0 21.5 18.4 15.6 0.7 9.0 
1955 16.3 245 22.3 23.9 21.6 174 13.4 124 
1960 20.3 35.7 246 22.9 242 20.6 15.6 16.7 
1970 172 407 36.5 25.3 23.1 23.3 18.7 20.1 
1980 16.5 348 428 376 25.9 227 218 25.7 
1985 178 33.7 402 419 318 22.5 22.1 28.4 
1990 188 35.2 36.9 43.1 378 25.2 21.1 31.2 
1996 19.3 38.4 36.2 404 45.4 33.4 214 33.9 


Sources: U.S. Department of Commerce, Bureau of the Census, Historical Statistics of the 
United States: Colonial Times to 1970, Part |, Series 4 30-37 (GPO, Washington, OC, 1975) 


--, U.S. Population Estimates, by Age, Sex, Race, and Hispanic Origin, Current Population 
Reports, Series P-25, No. 1045 (1990) and No. 1095 (191'3) (GPO, Washington, DC), and Pop- 
ulation Paper Listing PPL-57 (DOC, Census, Washington, DC, 1997) 


Note: Annual population estimates are for July * of each year 
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Table 1.4 U.S. Population in Urban, Suburban, and Rural Areas, 1950-1994 


Urban Suburban Rura! 


population population population 
millions % millions oe millions % 


1950 49.661 32.8 35.193 23.3 66.472 43.9 
1960 58.004 32.3 54 881 30.6 66.438 370 
1970 63.797 314 75.622 372 63.793 314 
1980 67.949 30.0 101.481 448 57.115 25.2 
1990 77844 313 114 882 46.2 55.984 225 
1994 75.591 23.4 129.063 50.1 52.687 20.5 


Source: U.S. Department of Commerce, Bureau of the Census, Census of Population and 
Housing, 1950, 1960, 1970, 1980, and 1990, Number of inhabitants, U.S. Summary (GPO. 
Washington, DC) and updates by agency 


Notes: Urban refers to population inside centre! cities of metropolitan areas (MAs) Subur- 
ban refers to MA population in suburbs outside central cities. Rural refers to nonmetropo!- 
itan population. MAs are defined for each population census 


Table 1.5 U.S. Population by Region, 1900-1996 


Year Northeast Midwest South West 
regional population, in millions 


1900 24524 4309 
29 389 7082 
33.126 9214 
37.858 12.324 
41.666 14.379 
47.197 20.190 
54.973 28 053 
62.813 34 838 
75.367 43.171 
85 446 52.786 
93.098 58 524 


Sources: U.S. Department of Commerce, Bureau of the Census, 1990 Census of Population 
and Housing, CPH-2-1 (GPO, Washington, OC, 1993) 


~, Estimates of the Population of States: July 1, 1990 to July 1, 1996, CB96-224 (GPO, Wash 
ington, DC, 1996) 
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Table 1.6 U.S. Population Migration by Region, 1960-1996 


Region 1970-1980 1980-1990 
net migration gains and losses, in millions 


1960-1970 1990-1996 


2.115 
0.2390 
2.529 
0.125 


592 
2.2393 
5.143 
4568 


-2 888 
-2.703 
5 992 
4.115 


0.324 
0.752 
0.593 
2.855 


Northeast 
Midwest 
South 
West 


Sources: US. Department of Commerce, Bureau of the Census, 1990 Census of Population 
and Housing, CPH-2-1 (GPO, Washington, DC, 1993) 


-, Estimates of the Population of States: July 1, 1990 to July 1, 1996. CB96-224 (GPO. Wash. 
ington, DC. 1996) 


Notes: Migration is that portion of population change not attributed to births and deaths 
Net migration is the difference between domestic immigration to an area and outmigration 
from it during the period 


Table 1.7 U.S. Population Density, 1960-1996 


Counties in coastal regions 

Gulf of Great of 

Pacific Mexico Atlantic Lakes US 
Land area, in thousands of square miles 


Tota! Intervor 


United 
States 


3,536.3 503.9 145 1478 15.4 


Population, in millions 


84 445 
10.0 51.1 
13.1 53.7 
15.2 59.0 
16.3 60.7 
16.7 614 


Population per square mile 


1960 
1970 
1980 
1990 
1994 
1996 


50.7 
575 
640 
70.3 
736 
75.9 


35.1 
44) 
53.0 
66.1 
68 8 
69.8 


734 
873 
14.4 
136.2 
142.9 
1459 


301.1 
345.7 
363 3 
399.2 
410.7 
4154 


205 4 
225.3 
225.6 
2248 
228.8 
229.6 


32 0 
35.2 
403 
435 
46 0 
472 


Source: US. Department of Commerce, Bureau of the Census, Statistical Abstract of the 
United States, 1997 (GPO, Washington, DC, 1997) 


Notes: Coasta! area includes 672 counties and independent cities with at least 15 percent of 
their land area either in a coastal watershed or in a coastal cataloging unit defined in 1992 
by the Nationa! Oceanic and Atmospheric Administration 


242 ALONG THE AMERICAN RIVER 





Populatior 


Race Res: dence Region 
African His Ws 
Amer panic centra’ MA h- Mid 
White ican origin city suburb Rura west South West 


rvilsOrvrs 


16 66 0 ne 7399 «655.009 106 11.09 

1748 ne 812 520 12.0 11.48 

778 na 89) 565 11.00 11.18 

16.20 | ne 918 533 335 10.33 

15.14 237 659 517 9321 486 006 384 

15.74 258 837 548 352 4998 076 4064 

1777 299 $098 626 W053 ) §46 106 445 

16.71 278 9 48 9.75 566 035 402 
16 1642 2.70 320 566 386 559 w2 333 
14 1626 26) 9.29 ft 941 51 W026 400 
17 #361721 805 2392 $72 2 3394 559 wW63 4.10 
13.0 970 856 349 Wee 738 1125 659 1236 4396 
40 «#27155 $17 3.71 NZ 812 1248 7144 «613.26 «561 
56.0 2352 9.70 430 12.70 5 13.16 777 #1337 630 
1562 23398 388 463 1287 888 1352 854 1348 668 
44 2296 9349 48) na na ne 830 12.79 607 
40 2286 8393 524 418 30 9379 819 12392 620 
136 2218 896 512 1330 93 3971 764 #131 +641 
134 2120 952 542 13.70 93 9.17 750 #1329 #629 
130 2072 936 536 1362 9344 869 680 11353 632 
128 2079 9330 $43 13598 333 861 704 1294 648 
135 2233 9384 601 425 W026 9308 579 746 1346 688 
42 23.75 W224 634 115373 151 888 618 799 13.78 776 
48 2526 083 759 1635 1203 363 641 806 1520 83 
15.1 2623 088 813 14681 1281 365 6684 8617 %1638 888 
45 2538 W20 842 76170 1351 845 660 797 473 877 
138 2442 987 857 1627 1207 808 645 679 446 674 
137 2465 9369 870 1565 1257 832 656 665 410 9322 


Source: US Department of Commerce, Bureau of the Census, March Current Population 
Survey (DOC, Census, Washington, OC, 1997) 


Notes: na = not available Poverty rate « percent of persons below poverty level. MA « 
Metropolitan Area Total includes other races not shown seperately Persons of Hispanic 
origin may be of any race. Poverty rate for all races for years not shown are 1959, 224 
1960, 22.2, 1961. 21.9, 1962, 21.0; 1963, 19.5, 1964. 19.0. 1965. 173, 1966, 14.7; 1967 14.2; and 
1968. 128 Poverty thresholds are updated annually to reflect changes in the consumer 
price index 
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Table 2.1 U.S. Gross Domestic Product, 1959-1996 


Price 
Gross domestic product Gefiztors 
Current dollars Chained (1992) dollars for GDP 
brihons 1992=100 


507.2 1 23.0 
526 6 2 233 
5448 1 235 
585 2 238 
617.4 C 24.1 
663.0 245 
7713.1 25.0 
7873 25.7 
833.6 265 
9106 27754 
9822 23.0 
1,035.6 305 
1.1254 32.1 
1.2373 334 
1.38256 33 
14963 385 

16306 
18130 44 6 

2,026.3 

227914 

2.5575 
2.76842 60.3 
3,115.9 66 0 
3,242.1 70.2 
3.5145 73.2 
lor} 3,902 4 759 
1985 41807 785 
1986 44222 80 6 
4,632.3 63.1 
‘968 5 049 6 86.1 
1989 54387 ao7 
1990 57438 93.6 
1991 59167 973 
1992 6.2444 100.0 
1993 6,556.1 102.6 
1994 6,947.0 105.1 
1996 7,265.4 1078 
1996 7636.0 1910.2 


Source: US. Department of Commerce, Bureau of Economic Analysis, “Summary 


National income and Product Series. 1929-96." Survey of Current Business (GPO 
Washington, OC, August 1997 
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Table 2.2 U.S. Pollution Abatement and Control! Expenditures by 
Function, 1972-1994 


Poliuton Reguiaton Research 
abatement & monftoning & development Total 
Odhon price Orion price Olthon price Oithion 
Goliars iNOEx Gotlars iNOEX Collars NmOex Oollars 


1972 545 315 037 316 0 82 30.0 16 64 

1973 17.33 M5 0 49 338 0 90 19.33 45 
1974 21.85 406 0 60 376 0399 354 23.43 404 
1975 26.55 438 065 402 1.10 33.2 28 30 436 
1976 23 80 463 0.73 424 128 31 80 62 
1977 32.79 434 083 459 14 446 35.10 433 
1978 3% 90 532 035 430 1.65 48 6 39 50 $3.0 
1979 42 43 61.0 107 529 178 $32 “527 598 
1980 47.75 679 126 589 1.75 598 50.76 674 
1981 5139 748 131 647 1.71 66 4 544) 743 
1982 52 98 778 132 63.7 164 715 55.95 775 
1983 56.23 60.3 130 73.0 160 748 $9.12 80 0 
1984 63.26 82 68 123 $7 1.51 776 66 06 625 
1985 68.73 852 125 765 1s 735 713 849 
1986 72391 646 146 B14 167 605 76.04 84 6 
1987 75.61 86 8 1 65 B42 1.693 823 78.95 86.6 
1988 80 55 83.3 1.66 86 4 1s 863 83.75 832 
1989 85 10 328 1.73 83 5 16 90 0 66.51 $2.7 
1990 91.61 96.1 1.79 $2.9 1a2 33.0 94 82 35.9 
1991 93.75 98.3 229 973 187 96.6 97 90 982 
1932 100 46 100 0 260 100 0 1 56 17000 10483 100 0 
1993 105 84 102.6 234 101.9 187 129 110.05 102 6 
1994 117 62 106.0 220 1015 199 32 12181 105.8 


Source: Vogen. CA. “Pollution Abstement and Contro! Expenditures, 1972-94," Survey of 
Current Buemness (GPO. Washington, OC. Septernber 1996) 


Notes: Dolliers « current dollers. Price index = chained-type price index, 1992 = 100 
Expenditures are for goods and services that US residents use to produce cleaner a and 
water and to manage solid waste Pollution abstement directly reduces emissions by 
preventing the generation of pollutants. by recycling the pollutants, or by treating the 
pollutants prror to discharge Regulation and monitoring are government actrvities that 
stimulate and guide action to reduce pollutant emissions Research and development by 
business and government not only support abatement but also help increase the efficrency 
of regulation and monitoring. Totals may not egree with sum of components due to 
independent rounding Ths seres was discontinued after 1994 
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Table 23 U.S. Pollution Abatement and Control Expenditures by Type. 
1972-1994 


Year Aut Water Solved waste Other 
Odlhon price Oilkson price Dilhkon price Dillion 
Collars iNOenx Collars mOex Collars moex Collars INOEx 


1872 643 325 721 32.1 3.18 304 0.19 383 
1973 7s x«S 821 36 0 359 32.7 0.15 438 
1974 3 68 433 3.77 4093 418 35 0.19 720 
1975 11.32 473 12.07 437 452 33.2 022 762 
1976 13.03 494 14 06 467 $00 417 028 773 
1977 14.72 526 1496 502 5.72 4) 029 73.1 
1978 16.38 56.1 17.00 548 651 466 039 8s 8 
1979 940 65 0 19.15 607 728 S16 059 1039 
1980 22.35 765 2064 66 4 8 52 564 075 1222 
1981 25.42 840 20.15 725 3.69 640 0 86 130.6 
1962 25.96 86.1 20.70 76.1 3.80 64 0 $2 120.3 
1983 26.68 87 3 21.71 73.9 19.12 703 033 197.9 
1984 23.42 889 2418 83.1 13.03 740 056 1119 
1985 30 68 $90.5 26.17 86 2 15.18 767 0 66 103.2 
1986 31.43 S74 28 23 869 17.06 73.1 0 69 $2.7 
1987 29 36 63 5 30.76 88 5 19.43 817 0.61 96 8 
1988 31.33 916 31.29 91.1 2243 850 130 102.7 
1989 239.34 8 33 68 342 26 66 es 4 1.17 108 3 
1990 28 33 $7.3 37.13 96.7 30 64 942 128 197.7 
1991 27.79 98.7 37 32 989 32 83 37.3 0 63 1040 
1992 23.79 100 0 39.07 100 0 3% 58 100 © 081 100 0 
1993 32 48 1016 39 38 103 8 38.37 1022 018 097 
1994 37 6&0 104 6 4238 108 1 41.74 1046 +0 09 039) 


Source: Vogen,. CR.. “Pollution Abstement end Contro! Expenditures, 1972-94." Survey of 
Current Business (GPO, Washington, OC, September 1996) 


Notes: Dollars = current Gollers. Price index «= cheined-type price index, 1992 = 100 
Expenditures cover most. but not all, pollution abatement and contro! actrvities., which are 
defined as those resulting from rules, policies and conventions, and forme! regulations 
restricting the release of pollutants into common-property media such as the an and water 
Solid waste management includes the collection and dispose! of solid waste and the 
aiteration of production processes that generate less solid waste Other consists of the 
valve of reclaimed materials and energy that can not be assigned to a specific media 
category This serves was discontinued after 1994 


ALONG THE AMERICAN RIVER 





Table 24 U.S. Pollution Abatement Expenditures by Sector, 1972-1994 


Year Persona! conmsumptor Bus ness Government 
Oilsor price Silior price Oilion price 
dollars NOEs dollars nOes Gollars nOen 

1972 a 323 10 6s 33 341 326 

1373 1s «4 22 > 3 7 

1974 233 43°C 1459 é 433 335 

1975 32 462 16 41 440 6 89 41 

1976 381 £8 € 18 38 oes 762 438 

977 43 513 27104 436 741 St 

1378 485 543 273.40 533 & 6 510 

‘S73 S $2 65 § 26 37 537 <8 SS 

1980 6 6 738 72399 674 77.91 616 

1987 820 86 ¢ 32 51 747 1 ee 674 

1982 & 3% BE é 3354 74 ‘oS 704 

1983 576 869 35 02 5095 11.45 741 

“S64 1106 88 C 3s 637 1286 763 

1985 12.%6 90.1 42 04 as é 1454 809 

1986 26 oes 44.11 8s 3 16.17 27 

1987 1134 eos 46 73 a7 0 1854 S47 

* Shr 12 48 912 46 4 635 18. 67 _ 

1989 11.08 “0 $23 332 21.77 31.1 

1990 9.33 wv es 36 6 23.99 5 

199" 743 375 61.05 2.6 25.23 379 

1932 x 100 ¢ 65 33 100 0 26 64 100 0 

1933 a4 102 § 63.01 102.7 28.39 7025 

1994 576 106 C 76 63 106 2 31.23 105 § 


Seurce: Vogen. CR. “Pollution Abstement and Contro! Expenditures, 1972-94." Survey of 
Current Business (GPO. Wastungton. OC. September 1996 


Netes: Dollars = current dollars. Price index «= Chamed-type price index, 1992 «= 100 
Expenditures are attributed to the sector that performs the ar or water pollution abatement 
or soled weste collection and dispose! Persons! consumption refers to expenditures to 
purchese and operate motor vetwcle ernrnssion abeterment devices Government refers to 
pollution abstement expenditures by federal, state. and loca! governments and 
government enterprise fixed capital for publicly owned electric utiiites and public sewer 
systerns This serves was discontinued after 1994 
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Table 2.5 U.S. Pollution Abatement Expenditures by industry, 1973-1994 


Chemicals and allied products 
Capital expenditures Operating costs 
Solid Solid Cost 
Air Water waste Total Air Water waste Total offsets 
millions of current dollars 


168 3959 1741 247.6 
24.1 539.2 2038 335.6 
35.0 7802 2499 4309 
447 9420 2956 5147 
496 9825 3355 685.2 
65.1 8275 3988 794.1 
956 7709 4853 895.2 
1048 7807 5399 9429 
956 7528 571.7 1,069.1 
983 6276 556.1 1,112.3 
49.0 395.4 6249 1,106.0 
32.7 418.1 6220 1,206.3 
272.5 738.1 6729 1,267.7 
1010 6244 6465 1,3018 
236.5 1,095.0 7064 1428.5 
215.9 11,1948 7940 16138 1, 
260.9 1,852.1 68419 1,799.0 1, 
307.5 2,066.1 8796 1,786.9 1, 
329.1 2.1209 10269 19468 1, 
2525 1,957.9 10136 1,957.0 1, 
248.4 1,931.0 1,138.7 1,996.7 1, 


Petroleum and coal products 


1973 222.5 96.1 3.2 3218 192.5 125.4 337.8 
1974 341.3 119.7 1.3 4623 238.3 153.3 420.1 
1975 398.2 155.7 17 555.7 339.4 192.1 563.1 
1976 236.5 199.8 5.2 4414 466.1 263.3 7748 
1977 167.7 195.6 5.3 368.5 601.3 283.3 948 0 
1978 311.2 100.5 76 4193 6364 304.1 997.4 
1979 397.8 119.4 17.1 534.3 750.7 370.8 1,173.8 
1980 402.3 114.2 15.4 531.9 910.1 406.9 1,418.0 
1981 440 8 131.7 18.2 5906 1,118.0 437.2 1,685.5 
1982 533.2 165.7 13.1 712.1 1,195.1 472.0 1,800.8 
1983 308.2 164.7 12.0 485.0 1,203.6 §52.3 1,893.7 
1984 195.1 96.8 19.8 311.7 1,327.9 583.8 2,083.5 
1985 175.0 88 4 27.0 290.4 1,278.5 586.5 2,063.4 
1986 273.6 121.5 29.2 4243 1.23039 578.0 2,005.2 
1988 208.2 203.7 79.8 4828 1,175.8 561.7 2,005.5 
1989 146.5 230.4 0.7 417.6 1,258.2 578.7 2,170.0 
1990 425.7 400.8 90.3 916.8 1,472.2 701.9 2,704.9 
1991 996.7 373.3 925 14625 14647 793.9 2,843.0 
1992 2,079.8 492.6 112.6 2,685.0 1,428.9 7428 2,585.4 
1993 1,974.7 567.2 106.6 2,648.5 1,585.3 685.2 2,647.9 
1994 1,982.3 406.9 1229 2,572.0 1,742.0 755.7 2,914.9 


See next page for continuation of table 
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Table 2.5 U.S. Pollution Abatement Expenditures by Industry, 1973-1994 
(continued) 


Primary metai inoust: es 
Capital expenditures Ope: 2" 
Solid . Cost 
Air Water waste Total Air Water Tota! offsets 
millions of current dollars 


4986 2647 1483 466.8 515 
6468 3396 181.2 590.2 76.9 
8335 4299 209.4 715.2 95.3 
833.7 5757 229.5 895.8 100.7 
8746 7216 2683 1,122.3 1263 
7918 8096 333.0 1321.4 1417 
823.1 981.7 442.0 1587.2 2418 
7400 9982 463.2 1677.3 169.5 
728.2 1,1119 549.2 19118 189.7 
5698 8972 4484 1513.6 1485 
2253 9043 4546 1,615.6 95.4 
274.0 10173 450.7 1,769.7 1716 
252.9 1,067. 517.4 1863.0 1368 
2259 9685 509.4 17219 1846 
3098 9658 516.1 1809.0 1898 
407.0 883.1 574.3 1,931.1 190.4 
499.1 9437 5654 2,025.5 206.3 
673.4 911.7 564.0 2,002.6 185.1 
525.7 933.1 575.0 1993.4 1642 
4422 9445 598.2 2,017.2 1364 
428.0 982.1 692.2 2.2115 1338 


Transportation equipment 


1973 52.6 6.9 101.2 35.2 51.1 
1974 52.7 9.2 103.4 448 59.5 
1975 32.1 68 75.4 52.2 66.4 
1976 21.1 3.8 78.5 56.9 83.5 
1977 36.9 6.3 82.6 60.6 97.3 
1978 71.0 10.7 139.5 77.3 110.2 
1979 120.1 9.9 189.5 96.4 126.3 
1980 201.4 60.7 129 2750 110.7 137.4 
1981 209.2 60.0 14.2 283.3 117.5 150.7 
1982 59.7 36.5 12.1 108.3 105.6 153.5 
1983 33.0 55.0 10.2 983 1575 2242 
1984 71.3 116.9 19.4 2076 11929 280.1 
1985 254.5 165.1 369 4565 1945 2639 
1986 4324 81.8 26.8 541.1 195.7 338.5 
1988 87.6 80.4 422 210.2 215.7 299.2 
1989 156.0 84.6 46 2 2868 2122 318.1 
1990 206.6 142.6 46.1 395.3 247.3 373.1 
1991 175.8 94,7 30.8 3014 2547 319.6 
1992 179.4 69.2 32.5 2810 2985 347.0 
1993 178.7 67.1 31.8 2776 N24 350.9 
1994 2448 60.8 31.3 3369 2937 342.5 


See next page for continuation of table 
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Table 25 US. Pollution Abatement Expenditures by Industry, 1973-1994 
(continued) 


Food and kindred products 
Capital expenditures Operating costs 
Solid Solid Cost 
Air Water waste Total Air Water waste Total offsets 
millions of current dollars 


196.7 39.1 110.4 
199.2 488 1435 
180.9 53.2 153.7 
207.5 57.7 1875 
183.9 562 2116 
175.0 694 2432 
182.7 910 297.9 
208.2 816 3143 
173.5 783 3433 
169.3 77.1 328.1 
153.8 96.1 4023 
1545 1013 458.1 
155.1 106.3 525.2 
1858 1260 559.9 
211.0 1578 673.3 
2606 1374 663.5 
2490 11459 £6924 
4818 1496 788.5 
3168 1627 835.7 
219.9 156.1 857.8 
2743 1724 9405 


Paper and allied products 


1973 166.4 161.0 12.1 339.6 592 118.1 
1974 2708 193.2 129 4769 812 1520 
1975 323.0 266.0 16.3 6053 1009 185.5 
1976 180.6 278.6 273 4866 1233 239.1 
1977 134.1 261.7 316 4274 1335 309.0 
1978 123.9 189.0 28.7 3416 11584 3576 
1979 207.0 180.6 388 4264 1766 £4005 
1980 197.4 111.2 31.0 3396 1962 4367 
1981 168.0 86.5 31.1 2855 2118 469.9 
1982 190.0 93.7 29.7 313.4 2067 4552 
1983 122.3 65.9 27.9 216.1 2265 5089 
1984 151.9 68.2 42.1 262.3 280.7 566.1 
1985 790.9 106.0 35.6 3324 3130 5734 
1986 137.1 96.9 37.3 271.3 319.2 565.7 
1988 233.4 97.2 87.1 417.7 3724 ~~ 627.7 
1989 392.4 261.0 1549 8082 388.1 6868 
1990 414.0 509.6 151.7 1075.2 3975 7883 
1991 480.8 552.7 199.0 1.2326 4008 790.7 
1992 396.7 373.4 2345 10046 5356 822.7 
1993 307.3 289.2 119.2 715.6 511.2 852.7 
1994 2419 195.9 198.1 635.9 5369 829.5 


See next page for continuation of table 
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Table 25 U.S. Pollution Abatement Expenditures by Industry,1973-1994 
(continued) 


Rubber and miscellaneous plastic products 
Capital expenditures Operating costs 
Solid Solid Cost 
Water waste Total Air Water waste fTota!l offsets 
millions of current dollars 


1973 7.3 3.3 242 12.2 10.1 

1974 13.5 22 37.3 15.7 15.1 

1975 6.6 3.1 31.9 20.7 184 

1976 10.0 3.1 37.4 22.3 240 

1977 13.8 54 36.6 198 18.9 77 
1978 5.5 34 27.7 17.7 23.9 8.0 
1979 93 29 25.1 322 29.6 13.6 
1980 6.9 23 217 30.4 276 50.2 18.1 
1981 5.9 6.5 218 239.8 239.4 588 14.0 
1982 77 27 25.2 22.2 28.2 33.8 7.0 
1983 38 78 23.6 50.9 52.8 62.0 6.6 
1984 70 58 33.4 51.1 43.7 68.1 9.9 
1985 3.2 5.2 29.7 46.7 55.6 90.8 10.0 
1986 97 6.2 36.0 50.9 52.0 123.3 15.1 
1988 11.3 78 407 62.5 62.2 153.3 18.7 
1989 50.3 16.0 12.0 78.2 85.3 99.6 218.4 25.6 
1990 68.9 11.0 13.9 93.8 966 1134 217.6 24.3 
1991 50.8 188 12.2 81.7 121.0 76.9 243.0 29.4 
1992 71.1 18.2 73 96.7 105.7 73.3 200.5 : 26.7 
1993 440 11.6 76 63.3 104.6 83.5 197.1 249 
1994 52.4 17.2 5.6 75.2 119.2 90.7 223.8 35.5 


Source: U.S. Department of Commerce, Bureau of the Census, Pollution Abatement Costs 
and Expenditures, Current industrial Reports (GPO, Washington, OC, annual) 


Notes: Data for 1987 not available. wh = withheld by industry. Data are for selected 


industries. Does not include al! industries covered in the survey. This series was 
discontinued after 1994 
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Table 2.6 Employment and Revenues in U.S. Environmental Industries, 
1980 to 1996 


Employment Revenues 
industry 13980 1990 1996 1980 1990 1996 
thousands bilhons of dollars 


Analytical services’ 6.0 20.2 16.5 04 15 
Water treatment works? 539 9.0 1209 92 26 6 
Solid waste management? 832 2095 2346 85 338 
Hazardous waste management* 68 569 512 06 63 6.0 
Remediation industrial services 69 107.2 953 04 85 86 
Consulting & engineering 20.5 1442 159.7 15 12.5 156 
Water equipment & chemicals 624 37.9 123.3 63 13.5 174 
instrument manufacturing 25 18.8 26.6 02 20 3.2 
Air pollution control equipment> 28.3 82.7 826 3.0 10.7 118 
Waste management equipment® 419 88 8 949 40 10.4 12.1 
Process & prevention technology 2.1 8.9 20.3 0.1 04 09 
Water utilities” 769 1047 1222 119 1398 26.3 
Resource recovery® 487 1184 1313 44 13.1 16.3 
Environmentai energy sources? 22.4 21.1 26.7 15 18 24 


Total® 4625 1.1743 1,306.1 520 1464 1843 


Source: Environmental! Business International, inc., Environmental Business Journal, 
(Environmental Business International, inc., San Diego, CA, monthly) 


Notes: 'Covers environmental laboratory testing and services 2Mostly revenues collected 
by municipal entities. *Covers activities such as collection, transportation, transfer 
stations, disposal, landfill ownership, and management for solid waste “Transportation 
and disposai of hazardous, medical, and nuclear waste Sincludes stationary and mobile 
sources. ®includes vehicles, containers, liners. processing, and remedial equipment 
7Revenues generated from the sale year. "Revenues generated from the sale of recovered 
metals, paper, plastic, etc %includes solar. geothermal, and conservation devices 
'OCovers approximately 59,000 private and public companies engaged in environmental 
activities 


ALONG THE AMERICAN RIVER 




















Public Lands and 


Recreation 




















Public Lands and Recreation 


Table 3.1 Lands Under the Control of Selected Federal Agencies, 1970- 
1996 


Bureau of 
Nationa! Nationa! Wildirfe Nationa! Bureau of Land Man- 
Park System Refuge System Forest System Reclamation agement 
mulhon acres 


236 30.7 1826 34 451.1 
233 30.9 1826 82 451.0 
30.4 31.1 1828 83 4503 
30.5 31.1 183.0 82 4508 
31.1 33.9 182.1 82 4473 
31.0 34.1 183.3 80 4473 
313 344 183.4 73 4468 
313 345 183.5 73 4272 
76.7 346 183.6 7.1 4574 
76.7 468 183.2 7.1 337.5 
770 713 183.1 72 343.0 
73.1 88 8 1864 7.1 343.4 
7394 88 8 186.6 7.1 341.1 
79.4 68.9 1865 70 3423 
1984 739.4 90 2 1864 73 3419 
73.5 90.4 186.3 78 337.1 
1986 73.5 90.5 1865 3.0 334.1 
736 90.6 186.5 85 333.6 
1988 80.0 90.8 186 3 88 2704 
1989 80.1 $13 186.9 86 263 6 
1990 80.2 90.6 187.1 3.0 272.0 
1991 80.3 90.8 187.0 6.6 263 0 
1992 80.7 91.0 187.1 8.6 268 5 
1993 80.3 915 187.2 86 267.6 
1994 83.3 918 187.3 86 267.1 
1995 83.2 92.3 187.2 86 264 3 
1996 83.2 926 187.3 86 2643 


Sources: U.S. Department of Agriculture, Forest Service, Land Areas of the Nationa! Forest 
System (USDA, FS, Washington, DC, annual) 


U.S. Department of the Interior, Fish and Wildlife Service, Lands Under the Contro/ of the 
‘1S. Fish and Wildlife Service (DOI, FWS, Washington, OC, annual) 


U.S. Department of the interior, National Park Service, Areas Administered by the National 
Park Service: information Tables (DOI, NPS, Washington, DC, annual) 


U.S. Department of the Interior, Bureau of Land Management, Public Land Statistics (DO!, 
BLM. Washington, DC, annual) 


U.S. Department of the interior, Bureau of Reclamation, unpublished, Denver, CO, 1994 
Notes: na = not available. Data refiect year-end cumulative totais. National Park Service 


data for 1978-1996 are not directly comparable with data for earlier years due to 
reclassification of several sites within the systern 
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Table 3.2 National Wilderness Preservation System and National Wild 
and Scenic River System, 1968-1996 


Natona! Wiiderness Nationa! Wild and 
Preservation System Scemc Rrwer System 
mullhon acres rver miles 


10.03 773 

10.19 773 

10.40 

10 40 

11.03 

11.03 

113 

12.72 

14 45 

14.49 

13.00 

19.00 
1980 73.71 

73.84 6.908 
1982 73.88 6.308 
1983 80.21 6 908 
"S64 88 55 7.217 
1985 68.70 7.224 
1986 88 80 7,363 

68.99 7,709 
1988 90 81 9.264 
1989 91.46 9.281 
1990 94 97 9.318 
1991 95.03 9.463 
1992 95.39 10,295 
1993 95.44 10.516 
1994 103.72 10,734 
1995 103.60 10,734 
1996 103 60 10,815 


Sources: US Department of Agriculture. Forest Service, National Wilderness Preservation 
System Fact Sheet. unpublished, Washington, OC, annual 


U.S. Department of the interior, National Park Service, River Mileage Classifications for 
Components of the National Wild and Scenic River System, unpublished, Washington, DC, 


annual 


Notes. na = not available Data reflect year-end cumulative totais 
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Table 3.3 National Estuarine Research Reserves and Nationa! Marine 
Sanctuaries, 1975-1996 


Year Estuarine Research Reserves Marene Sanctuar 
number number 


. 
4 


ow wo 
4 
nw 


4 


s 
fo 


> 


Fe) 


4 
we hw 
aS AS 
ow Oo &® 
iw ®& fh AD 
“ww ‘ 
as LF eS CU 


tw 

= 
Inn & 

Ww 

~F FAS 


lw 


w 
 & 
onw Ww Ww © 


www we we tw &) 


* 


> > » J] 
—~— Oman & 


3236 
253,477 2.7207 
253.345 4153 
399.302 54153 
400 559 1141383 
401,570 114133 
433 B64 114183 
1995 433 865 114183 
1996 ' 427 528 1141393 


Source: US Department of Commerce, Nationa! Oceanic and Atmospheric 
Administration, Nations! Ocean Service, Office of Ocean and Coeste! Resources 


Management. Sanctuanes and Reserves Division, unpublished, Washington. OC. 1996 


Notes: sa. Omi. = square neutical miles. ‘The Waimanu, Hawaii Nationa! Estuarine 
Research Reserve (NERR) site was withdrawn from the NERR System on May 1. 1996 
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Table 35 Recreational Fishing and Hunting in the United States, 1955- 


1996 


Fesmhermer Munters ots 

Fres? Sen Sma Big We ate’ sports 

Yes’ va erTe vaste 2 gerne gerne 5Owm t2 a 
1955 18 42 ‘= 20 8" 7.” 447 1s 11768 24 32 
"Sec 2) 625 25 32 14 6 Ze 1S ‘S64 44 
1S ——— 8.3) 26.3 10 Sé 6 57 1S 13 Sé 32 SS 
7c 73 = 3 5 33.7* € 777 2 83 ss % 28 
1975 % x 13.74 £1273 416 1106 478 To 457 
Sac 3 76 19? 4° 87 2S 1 3.18 16 7€ 46 37 
' 9a¢ W112 12895 45 3 1.13 re 320 3 43 83 
199" 33 04 & 8S 33 Se ee} 0.7% 301 1406 33 38 
1 S66 273.73 +s 33 €9 633 1127 304 333 73 69 

> ~~. ad —s ~~ en 7 . Tu 

. 2 ays - a By ote 
Fres? Sel Sma Bic vi ater Sporting 

7 na 
Yee w ate’ wate’ ta ger gerne tow ote Says 
-_— re<é 

1955 338 83 SB 62 397 4 11863 » 83 SS 169 42 566 8) 

en - « = es ~~ + se ie se > +S 7O *o *¢€ ‘se ‘So° . = 77 
“ So. \ - $e > é « 
1965 426 32 95 B84 22 .7¢ 1278.45 43 85 13.53 185 82 708 58 
7c 532 49 136 706.79 124 04 54 54 Z>.71 2703 69 909 88 
1975 890 58 1675 1o50 G8 2693 6* 7 x 31.22 40148 1459.55 
1980 788 39 164 04 952 4. 225.79 117 41 26.16 MEBs 130098 
1986 895 03 1718 064 99 21454 135 45 25 33 038 (1415388 
1997 473 54 74 ia .71 24 as - . = 47 2? 24 727 72 7a" 33 
1 996 S5i3.74 "03 03 67354 78, 02 163.72 26 5 755 56 873 1C 
Sources: US Depertment of the interior, Fish and Wiiditfe Service. Nationa! Survey of 
Fisting, Hunting. and Widite Associated Recreation (DOI PWS. Wastengton OC 1993 
1996 Nationa! Survey of Fistung Hunting and Wiidirfe Ass sted Recreation Natrona 


Overview (DOL PWS. Washington, OC. 1997 
Notes: Number of fishermen and hunters ir 
number udes 1,477 
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Public Lands and Recreation 


Table 3.7 Visits to Selected U.S. Federal Recreation Areas, 1977-1996 


Bureau of Army Bureau of 
Nationa! Reclamation Corps of Land Man- 
National Wildiife Recreation National Engineers agement 
Year Parks Refuges Areas Forests Reservoirs Lands 
million visits million visitors million visitor days 
1977 211 27 55 205 424 ne 
1978 222 26 63 219 439 na 
1979 205 25 59 220 449 na 
1980 198 2J 50 234 457 na 
1981 210 26 69 236 469 64 
1982 214 24 63 233 480 40 
1983 217 22 6€ 228 480 42 
1984 218 23 76 228 482 34 
1985 216 24 76 225 502 31 
1986 237 25 80 237 506 36 
1987 246 25 60 239 181 64 
1988 250 26 82 242 191 57 
1989 256 26 84 253 191 50 
1990 263 27 80 263 190 70 
1991 268 28 80 279 192 68 
1992 275 28 83 287 203 65 
1993 273 28 64 296 200 39 
1994 269 27 na 330 205 40 
1995 270 28 na 345 206 73 
1996 266 30 na 341 212 73 


Sources: U.S. Army Corps of Engineers, Directorate of Civil Works, Operations, 
Construction and Readiness Division, Natural Resources Management Branch, Visitation to 
Corps Recreation Areas, unpublished, Washington, OC, 1997. 


U.S Department of Agriculture, Forest Service, Report of the Forest Service (USDA, FS, 
Washington, OC, annual) 


U.S. Department of the Interior, Bureau of Land Munagement, Public Land Statistics (DOI, 
BLM, Washington, OC, annual) 


U.S. Department of the interior, Bureau of Reclamation, Utilization of Recreation Areas on 
Reclamation Projects, unpublished, Denver, CO, 1994 


U.S. Department of the Interior, Fish and Wildlife Service, Refuge Division, Refuge 
Management information System, unpublished, Washington, OC, 1997 


U.S. Department of the interior, National Park Service, Statistica! Office, Nationa! Park 
Statistica! Abstract, (DOI, NPS, Denver, CO, annual) 


Notes: Visitor day = 12 hours. Data for Army Corps of Engineers refer to recreation days of 
use for years 1977 through 1986 and 12-hour visitor days thereafter 
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Ecosystems and Biodiversity 


Table 4.1 Trends in Selected U.S. Resident and Neotropical Migrant Bird 
Species, 1966-1996, 1966-1979, and 1980-1996 


Resident/short distance migrant bird species 


Long-term Mid-term Short-term 

trend trend trend 

Common name (1966-1996) (1966-1979) (1980-1996) 
% change per year 

Northern bobwhite - 25 - 10 - 33 
Mourning dove - 03 12 - 08 
Great horned ow! 1.1 3.0 - 08 
Red-headed woodpecker - 22 0.7 - 47 
Downy woodpecker - 05 0.1 - 13 
Hairy woodpecker 0.1 17 - 0.1 
Pileated woodpecker 1.1 1.1 08 
Red-cockaded woodpecker - 20 88 - 88 
Horned lark - 12 - 04 - 18 
Biue jay - 16 a - 13 
Black-capped chickadee 1.5 16 0.1 
Carolina chickadee - 0s - 08 - 17 
Tufted titmouse 1.0 - 19 24 
Brown-headed nuthatch - 22 - 20 -24 
Brown creeper - 15 - 26 - 09 
Carolina wren 08 0.0 2.1 
Marsh wren 33 - 3.1 6.7 
Brown thrasher - 19 - 09 - 11 
American robin 0.3 0.7 08 
Eastern bluebird 24 - 49 393 
Northern mockingbird - 09 2.0 0.3 
Northern cardinal 0.0 - 08 09 
Song sparrow - 0.1 - 19 1.0 
Field sparrow -33 - 56 - 22 
White-throated sparrow 1.0 - 22 - 04 
Slate-colored junco 0.0 05 0.3 


Neotropical migrant bird species 
Long-term Mid-term Short-term 


trend trend trend 

Common name (1966-1996) (1966-1979) (1980-1996) 
% change per year 

Yeliow-billed cuckoo 16 32 3.1 
Chuck-will’s-widow - 15 1.0 08 
Whip-poor-will 1.1 19 0.9 
Ruby-throated hummingbird 15 13 2.1 
Eastern wood pewee 16 2.1 12 
Least flycatcher 15 2.3 06 
Olive-sided flycatcher 41 2.3 3.9 
Yellow bellied flycatcher 08 27 49 
Great-crested flycatcher 0.1 06 03 


See next page for continuation of table 
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Table 4.1 Trends in Selected U.S. Resident and Neotropical Migrant 
Bird Species, 1966-1996, 1966-1979, and 1980-1996 (continued) 


Neotropical migrant bird species 


Long-term Mid-term Short-term 
trend trend trend 
Common name (1966-1996) (1966-1979) (1980-1996) 


% change per year 


Purple martin - 0.1 3.1 - 20 
Barn swaliow 1.0 42 16 
Blue-gray gnatcatcher 1.0 08 22 
Veery -11 08 _ 
Wood thrush - 17 05 - 12 
Gray catbird - 02 05 0.2 
White-eyed vireo - 0.1 0.2 02 
Red-eyed vireo 1.1 2.2 1.6 
Solitary vireo 3.0 3.4 3.6 
Goilden-winged warbler - 25 - 32 2.1 
Tennessee warbier 6.5 85 6.5 
Northern parula 0.2 0.2 0.2 
Cape May warbier 03 148 -104 
Biue-winged warbler 0.5 13 0.7 
Prairie warbler 26 - 52 - 09 
Cerulean warbler 3.8 - §.7 -04 
Biackpol! warbler - 3.1 96 - 18 
Chestnut-sided warbier - 03 0.2 0.6 
Wilson's warbler 0.3 - 19 - 20 
Nashville warbler 06 - 28 0.7 
Kentucky warbler - 10 0.2 - 14 
American redstart 0.5 12 0.4 
Prothonotary warbler 16 1.0 - 22 
Ovenbird 14 0.7 2.0 
Northern waterthrush 08 47 - 05 
Louisiana waterthrush 03 0.5 12 
Common yellowthroat 02 0.7 0.6 
Yellow-breasted chat 03 3.5 1.0 
Scarlet tanager 0.1 3.3 04 
Summer tanager 02 0.2 05 
Baltimore oriole 04 2.0 14 
Orchard oriole 18 26 1.0 
Rose-breasted grosbeak 0.1 3.3 13 
Indigo bunting 0.7 0.1 1.0 
Grasshopper sparrow 3.5 46 18 
Chipping sparrow 0.0 2.1 6.5 


Source: Saver, JR. JE. Hines, G. Gough, |. Thomas and 8.G. Peterjonn, The North 
American Breeding Bird Survey Results and Analysis, Version 96.4(U.S Department of the 
intenor, Patuxent Wildlife Research Center, Laurel, MD, 1997) 
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Table 4.2 North American Duck Population Estimates, 1955-1996 


North- Can- Green Blue Am No. Black Black 

ern Mal- vas- Red Gad- wing wing wid- shov- duck duck 

Year pintail lard back head wall teal teal Scaup geon eler (Atlan) {Miss} 
millions 


1955 978 878 O59 O54 O65 181 531 562 332 164 O58 018 
1956 1037 1045 070 076 O77 153 500 599 315 178 O42 021 
1957 661 9330 063 O51 O67 110 430 577 2392 148 O42 023 
1958 604 1123 075 046 O50 135 546 535 255 138 O28 026 F 
1959 587 902 049 050 O59 265 510 704 379 158 O31 O18 
1960 572 737 061 O50 078 143 429 487 299 182 OSM 0.17 
1961 422 733 044 032 066 173 366 538 305 4138 O32 016 
1962 362 554 036 051 O91 O72 301 529 196 127 OSM 0.11 
1963 385 675 051 041 106 124 372 544 183 140 033 014 
1964 329 606 064 053 O87 156 402 513 259 172 O37 022 
1965 359 513 052 060 126 128 360 464 230 142 033 0.16 
1966 481 673 066 07% %168 162 373 444 232 2.15 O30 015 
1967 528 751 G50 074 139 159 449 493 233 232 029 021 
1968 349 7.09 056 050 195 143 346 441 230 169 OSM O14 
1969 590 753 050 063 157 149 414 514 294 216 O33 015 
1970 639 999 058 O62 161 218 486 566 347 223 O2 O14 
1971 585 942 045 O53 161 189 461 514 327 201 O26 0.13 
1972 698 927 043 O55 162 195 428 800 320 247 O27 014 
1973 436 6808 062 050 125 195 333 626 288 162 O27 015 
1974 660 688 051 063 159 187 #498 578 267 203 O25 008 
1975 590 7.73 060 083 164 #167 #589 646 278 198 O24 0.12 
1976 548 793 061 O67 =%125 %155 475 582 251 4175 O28 015 
1977 393 740 066 063 130 129 446 626 258 145 O26 0.10 
1978 511 743 037 O73 156 217 450 598 328 198 027 0609 
1979 538 788 O58 O70 176 207 488 766 3.11 241 O24 008 
1980 451 771 074 073 139 205 490 638 360 191 020 008 
1981 348 641 062 O60 140 191 372 599 295 233 024 008 
1982 3.71 641 051 O62 163 154 366 553 246 215 024 007 
1983 351 646 053 072 152 #188 337 =%7.17 #264 188 O20 009 
1984 297 542 053 067 =%152 141 398 702 302 162 O23 006 
1985 252 496 038 O58 130 148 350 510 205 170 O22 006 
1986 274 612 044 056 155 168 448 524 #174 #=%213 O23 0.10 
1987 263 579 045 050 131) 201 #353 486 201 195 O20 007 
1988 201 637 044 044 135 206 401 467 221 168 O23 011 
1989 2171 565 048 O81 %142 #184 #313 436@ 1397 #154 O24 007 
1990 226 545 054 048 167 #%179 #278 429 186 +176 «O23 00! 
1997 180 545 049 045 158 156 376 526 225 172 O23 005 
1992 270 598 068 060 203 177 #433 464 22) +$+195 O20 O08 
1999 205 6571 O47 O49 1.76 1.70 3.19 408 205 205 O21 O08 
1994 297 698 053 065 232 211 462 453 238 291 O22 O08 
19995 276 827 0.77 O89 284 230 514 445 262 286 O22 009 
1996 274 794 035 O83 298 250 641 422 227 345 na na 


Source: US. Department of the interior, Fish and Wildlife Service, Office of Migratory Bird 
Management in Conjunction with the Canadian Wiidirfe Service. Status of Waterfow! and 
Fall Flight Forecast (DO! FWS, Washington, OC. annual) 


Notes: Am «Ame ican. No. « Northern Atlan «= Atlantic Fivwey Miss « Vississwop) River 
Fiyway 
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Table 4.3 North American Goose and Swan Population Estimates, 1970- 
1996 


Greater 
Canada Snow white-fronted Tundra swan 
Year goose goose goose Brant Eastern Western 
millions thousands 
1970 0.295 0.908 50.6 141.7 55 31 
1971 0.432 1.191 33.3 300.2 58 99 
1972 0.611 1.467 458 1378 63 83 
1373 0.702 1.168 43.0 166.0 57 34 
1974 0.533 1.355 43.2 218.7 64 70 
1975 0.593 1.251 404 2114 67 54 
1976 0.876 1.764 534 243.0 73 51 
1977 0.789 1.341 504 221.0 76 47 
1378 0.784 2.454 53.1 208.3 70 46 
13979 0.630 1.486 43.3 173.4 73 54 
1980 0.696 1.872 132.1 215.4 oS 65 
1981 1.035 1.615 161.0 291.2 93 34 
1982 1.143 2.007 182.1 227.0 73 91 
1983 1.179 1974 153.7 233.3 87 67 
1984 0.971 1.768 183.2 260.4 81 62 
1985 1.167 2.282 1815 290.8 94 49 
1986 1.108 1.818 1724 246.2 91 66 
1987 1.373 2.805 178.6 2133 95 53 
1988 1541 1.737 207.3 278.0 77 59 
13989 2735 2.394 278.0 273.2 91 73 
1990 2.906 2.131 322.1 287.0 90 40 
1991 2.595 2.596 376.5 27394 97 43 
1992 3.523 2 544 409.4 302.5 110 64 
1993 3.172 2.207 330.1 225.0 16 62 
1994 3.703 3.647 1,125.7 287.2 84 79 
1995 4.220 3 484 1,186.5 28139 8) 53 
1996 4037 3.076 1,552.0 232.8 73 38 


Sowcs: US. Departrvent of the interior, Fish and Wildlife Service, Office of Migratory Bird 
Management in Conjunction with the Canadian Wiidiife Service, Status of Waterfow! and 
Fall Flight Forecast (OC, PWS, Washington, OC, annual) 


Notes: Data for Canada goose are aggregate population totals for 13 separate populations 
that nest in North Amurica. Data for sncw goose are aggregate population totais for the 
greater snow goose, lesser snow goose. and Ross’ goose populations The 1995 survey of 
the western tundra swiin population was incomplete 
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Table 4.4 Status of Marine Mammal Stocks in U.S. Waters, 1995 


Marine mammals of the Pacific 


Total 
Stock annua! 
Species area Nmin PBR mortality Trend 
Pygmy killer whale Hawai na ne na U 
Pilot whale (short finned) Hawai: na ne na U 
Risso's dolphin Hawai na na na U 
Killer whale Hawai na na 0.0 U 
Meion-neaded whale Hawai ne ne 0.0 U 
Faise killer whale Hawai ne na na U 
Pantropical spotted dolphin Hawai: ne na na U 
Stripped dolphin Hawa ne na ne U 
Spinner dolphin Hawa 677 68 1.0 U 
Rough-toothed dolphin Hawa ne ne ne U 
Bottienose dolphin Hawai na na 0.0 U 
Pygmy sperm whale Hawai na na ne U 
Dwert sperm whale Hawa ne ne 0.0 U 
Sperm whale Hawai na ne na U 
Cuver's Deaked whale Hawa ne na 0.0 Uv 
Biainville's Deaked whale Hawa ne ne 0.0 Uv 
California sea lion US 64,125 5,052 2434 ! 
Harbor sea! California 32,800 1,968 723 j 
Harbor sea! WA inland 13,053 783 14 | 
Harbor sea! OR/WA 28,322 B5C 233 ’ 
Northern elephant sea! CA breeding 42,000 1,743 166 
Northern fur seal San Miguel ts 10,536 227 0 
Guadalupe fur sea! Mexico to CA 3,028 104 0 ! 
Hawanan monk sea! Hawer 1,300 46 1 D 
NE spotted dolphin E. Trop. Pacific 648 900 6 489 334 D 
W'S offshore spotted dolphin E. Trop. Pacific 1,145,100 11,451 1.226 Ss 
Eastern spinner dolphin E. Trop. Pacific 518,500 5 185 743 s 
Whrtebelly spinner dolphin E. Trop. Pacific 872,000 8.720 619 Ss 
Common doiphin (northern) E. Trop. Pacific 3,531,000 3,531 101 s 
Common dolphin (central) E. Trop. Pacific 297,400 2.974 151 S 
Common dolphin (southern) E. Trop. Pacific 1,845,600 18 456 0 S 
Stripped dolphin E. Trop. Pacific 1,745,900 17,459 7 Ss 
Coastal! spotted dolphin E. Trop. Pacific 22,500 225 na s 
Central Arn. spinner dolp:..n E Tron Pacific ne ne 1% Ss 
Sea otter Centra! CA ne ne ne ’ 
Sea otter WA ne na ne ’ 


See next pege for continuation of table 
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Table 44 Status of Marine Mammal Stocks in U.S. Waters, 1995 


(continued) 
Marine Mammats of the Atlantic and Gulf of Mexico 
Total 
Stock annua! 
Species area Nmuin PBR mortality Trend 
No. Atlantic nght whale W._ No. Atlantic 3395 o4 25 
Humpback whale W. No. Atlantic 4 84e $7 1 U 
Fin whale W. No. Atlantic 1,704 34 na UV 
Se: whale W. No. Atlantic 155 03 03 U 
Monke whale E Coast Canada 2,053 21.0 25 UV 
Biue whale W. No. Atlantic ne na 0.0 Uv 
Sperm whale W. No. Atlantic 226 05 16 UV 
Dwert sperm whale W. No. Atlantic ne na ne U 
Pygmy sperm whale W. No. Atlantic na ne na UV 
Killer whale W. No. Atlantic nea ne 0 UV 
Pygmy killer whale W. No. Atlantic 6 0.1 0 Uy 
Northern bottlenose whale W. No. Atlantic na ne 0 UV 
Cuwer's beaked whale W. No. Atlantic ne na 34 Uv 
True’s beaked whale W. No. Atlantic ne ne 44 Uv 
Gervais beaked whale W. No. Atlantic ne ne 36 U 
Biainville s beaked whale W. No. Atlantic na ne = U on 
Sowerby’s beaked whale W No Atlantic na ne 34 U ra 
Risso's dolphin W. No Atlantic 11,140 11 68 U ) 
Pilot whale (long- finned) W. No. Atlantic 3,537 28 109 U 
Pilot . hale (short-finned) W No Atlantic 457 37 103 U 
Atientic white-sided dolphin W. No Atlantic 12,538 125 127 UV 
White beaked dolphin W. No. Atlantic na na 00 UV 
Common dolphin W. No. Atlantic 3,233 32 as- U 
Atlantic spotted dolphin W. No. Atlantic 4 885 98 31 U 
Pantropical spotted dolphin W. No. Atlantic ne ne 31 Uv 
Stripped dolphin W. No. Atlantic 9,165 73 63 U 
Spinner dolphin W. No. Atlantic ne na 10 U 
Bottienose dolphin Mid-Atl offshore 9,195 92 128 U 
Bottienose dolphin Mid-Atl coastal 2 482 25 29 s 
Harbor porporse Gulf of Marne* 40,279 403 1876 Uv 
Harbor sea! W. No. Atlantic 28,810 1.729 476 i 
Gray sea! N.W. No. Atlantic 2035 122 45 
Harp sea! NW. No. Atlantic ne ne 0 i 
Hooded sea! NW. No. Atlantic na na 0 { 
Sperm whaie N. Gulf of Mexico 41) 08 G U 
Bryde s whale N. Guilt of Mexico 17 02 0 U 
Cuver s beaked whale N Gulf of Mexico 20 02 6 Uv 
Biainsville's besked woele 8 N. Gulf of Mexico na ne 0 Uv 
Gervais beaked whale N. Gulf of Mexico na ne 0 Uv 
Bottienose dolphin G. of Mexico OCS 43,233 432 5 V 
Bottienose dolphin G. of Mexico S&S 4530 45 5 VU 
Bottienose dolphin WG. of Mexico coast 2338 29 13 Uv 
Bottienose dolphin E G. of Mexico coast 8.963 90 8 Uv 
Bottienose dolphin G. of Mexico iniand** na 397 30 Uv 


See next page for continuation of table 
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(continued) 
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Table 455 Status of Sea Turtle Stocks in U.S. Waters, 1995 











Threatened arumal species Dy tanOnormnc group Threat 
Am Crus ened 
Van Rep pr iD tz ar’ Arach p ar * 


mais Birds tiles ions Fish ceans Snails sects mids Cisms specs Tots 
number of specres 


1980 - 3 12 3 i) 0 s 7 0 0 5 S7 
1987 < 3 12 3 "s 0 Ss € 0 0 . 57 
1982 < 3 12 3 i) } 5 € 0 0 e 38 
1983 < 3 12 3 1s 1 5 é 0 ‘ ' 60 
et 5 3 12 3 18 1 s 5 0 t 63 
1985 5 < 12 3 24 ’ 5 5 0 0 2 nd 
1 986 6 4 14 3 28 1 5 7 0 0 27 * 
1987 6 - 17 < 32 7 5 7 0 0 3 116 
1 98& 6 5 17 4 31 1 5 7 0 0 <5 128 
1989 7 S 7 5 32 7 6 7 0 0 51 3 
1990 é 1 17 5 33 2 6 S 0 2 € 1S4 
1991 § 11 17 S 4 2 6 a 0 2 a 159 
1932 3 12 6 5 ¥% 2 7 3 0 2 74 60174 
1933 S 16 19 S 37 2 7 S 0 3 80 187 
1994 5 16 9 5 39 3 7 - 0 3 so 20 
1995 16 9 5 39 3 7 | 0 € 33 206 
1 996 5 16 9 6 40 3 7 5 0 6 01 | 62% 

Endangered arema! specres by taxonormc group Endan 

Am Crus geed 

Mam Rep- phd te im Arech piant 
mais Girds tiles ions Fish coans Snails sects ids Clams species Tots! 

number of specres 

1980 32 58 13 5 33 ’ 2 7 0 Z3 50 223 
1987 32 58 13 5 33 ’ 3 7 0 Z3 51 225 
1982 32 SE +4 5 35 2 3 7 0 23 57 735 
1983 35 53 ‘4 5 “4 3 3 7 0 23 a] 234 
$84 37 66 14 5 33 3 3 & 0 22 77 0 261 
1985 43 68 14 5 40 3 3 8 0 23 3.6UCOSS 
1966 43 71 14 5 42 4 3 & 0 23 4 0«= 386 
1987 46 73 15 5 42 5 3 6 0 28 139 362 
* 968 50 72 6 5 46 8 3 7 a 31 163 397 
1989 51 72 16 6 50 8 3 12 os $4 166 420 
1990 53 72 1§ 6 53 & 3 12 4 37 179 44° 
1991 56 72 16 6 54 | 7 4 4 40 238 513 
1992 56 72 15 6 55 9 11 16 4 40 279 578 
1993 56 72 4 6 61 7 12 7 4 50 323 626 
1994 57 74 14 7 66 4 15 19 4 $1 420 74) 
1995 57 75 14 7 66 4 6 20 5 51 432 756 
1996 57 74 14 7 67 4 is 20 5 51 513 837 


Source US Department of the Interior, Fish and Wildlife Service Division of Endangered 
Species 


Notes Grizzly beer gray woll beld eagle piping plover, roseete tern green sea turtie and 
olvve ridley sea turtie are listed both as threatened and endangered Data are curnulative 
year end totais 
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Table 5.1 U.S. Emissions of Carbon Monoxide by Source, Ten-Year 
Intervals, 1940-1980, and Annually, 1985-1996 


Fuel combustion Transportation Miscellaneous 
Elec- On- Non-road 
tric In roaGg) = engines 
util- dus- vehi- & vehi- Forest 
ites trial Other Total cles cles Total wildfires Other 
million tons 


0435 14890 15329 30.121 
0549 10656 11315 45.196 
0.661 6.250 7.021 64.266 
0.770 3.625 4632 88.034 
0.750 6.230 7302 78.049 
0.670 7.525 8490 77.387 
0.650 6.607 7553 73.347 
0.649 6.011 6.967 71.250 
0.669 6.390 7.379 71.081 
0.672 6.450 7449 66.050 
0.879 4.269 5.511 57.848 
0.920 4.587 5.856 62.074 
0.955 4849 6.154 59.859 
1.043 4.181 5.587 60.202 
1.041 4.108 5.519 61.833 
1.056 4.506 5.934 54.106 
1.072 4513 5.962 52.944 


industrial processes 
Petro Sol Storage Waste 
Metals ileum Other vent and disposal Total 
pro- indus indus util- trans and all 
cessing tries tries zation port recycling Total sources 
million tons 


1940 4.190 2.750 0.221 na 3.630 10.905 93.615 
1950 5 844 2.910 2.651 na 4717 16.353 102.609 
1960 3.982 2.866 3.086 na 5.597 15.873 109.745 

3.397 3.644 2.179 na 7.059 16899 128.761 
1980 2.151 2.246 1.723 na 2.300 9.250 116.702 

1.845 2.223 0.462 1.941 7.216 115.644 
1986 1.853 2.079 0.451 1.916 7.067 110.437 

1.798 1.984 0.455 1.850 6.851 108.879 
1988 1.917 2.101 0.44) 1.806 7.034 117.169 
1989 1.925 2.132 0.436 1.747 7.013 104.447 
1990 1.183 2.640 0.333 1.079 5.853 96.535 
1991 1.127 2.571 0.345 ; 1.116 5.740 98.461 
1992 1.112 2.496 0.371 1.138 5.683 95.123 
1993 1.093 2.536 0.371 1.248 5.898 95.291 
1994 1.171 2.475 0.338 1.225 5.838 99.677 
1995 1.223 2.380 0.348 1.185 5.791 89.721 
1996 1.223 2.378 0.348 1.203 5.818 88.822 


Note: See Table 5.6 for Source 
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Table 5.2 U.S. Emissions of Nitrogen Oxides by Source, Ten-Year 
Intervals, 1940-1980, and Annually, 1985-1996 


Fuel combustion Transportation Miscellaneous 
Elec- On- Non-road 
tric In- road = engines 
util- dus- vehi- & vehi- Forest 
Year ites trial Other Total cles cles Total wildfires Other 


million tons 


1940 0.660 2.543 0.529 3.732 1.330 0.991 2.321 na 0.990 
1950 1.316 3.192 0.647 5.155 2.143 1.538 3.681 na 0.665 
1960 2.536 4.075 0.760 7.371 3.982 1.443 5.425 na 0.44) 
1970 4.900 4.325 0.836 10.061 7.390 2.642 10.032 na 0.330 
1980 7.024 3.555 0.741 11.318 $8621 4017 12.638 na 0.248 
1985 6.127 3.209 0.712 10.048 # 8.089 4.150 12.239 na 0.310 
1986 6.111 3.065 0.694 9.870 7.773 4555 12.328 na 0.259 
1987 6.246 3.063 0.706 10.015 7.651 3.947 11.598 na 0.352 
1988 6.545 3.187 0.740 10.472 7.661 4806 12.467 na 0.727 
1989 6.593 3.209 0.736 10.538 7.682 4693 12.375 na 0.293 
1990 6.663 3.035 1.196 10.894 7.040 4593 11.633 na 0.371 
1991 6.519 2.979 1.281 10.779 7.373 4518 11.891 na 0.286 
1992 6.504 3.071 1.353 10.928 7.440 4658 12.098 na 0.254 
1993 6.651 3.151 1.308 11.110 7.510 4776 12.286 na 0.225 
1994 6.565 3.147 1.303 11.015 7.672 4944 12616 na 0.383 
1995 6.384 3.144 1.298 10826 7.323 4675 11.998 na 0.237 
1996 6.034 3.170 1.288 10.493 7.171 4610 11.781 na 0.239 


industrial processes 


Chem- Petro- Sol- Storage Waste 
ical Metais ileum Other vent and = disposal Total 
indus- pro- indus- indus- utili- trans- and all 
Year tres cessing § tries tres zation port recycling Total sources 


million tons 


1940 0.006 0.004 0.105 0.107 na na 0.110 0.332 7.374 
1950 0.063 0.110 0.110 0.093 na na 0.215 0.591 10.093 
1960 0.110 0.110 0.220 0.131 na na 0.331 0.902 14.140 
1970 0.271 0.077 0.240 0.187 na na 0.440 1.215 21.639 
1980 0.216 0.065 0.072 0.205 na na 0.111 0.669 24.875 


1985 0.262 0.087 0.124 0.327 0.002 0.002 0.087 0891 23.488 
1986 0.264 0.080 0.109 0.328 0.003 0.002 0.087 0.872 23.329 
1987 0.255 0.075 0.101 0.320 0.003 0.002 0.085 0.841 22.806 
1988 0.274 0.082 0.100 0.315 0.003 0.002 0.085 0860 24526 
1989 0.273 0.083 0.097 0.311 0.003 0.002 0.084 0.852 24.057 
1990 0.168 0.097 0.153 0.378 0.001 0.003 0.091 0.891 23.792 
1991 0.165 0.076 #£0.121 0.352 0.002 0.006 0095 0817 23.772 
1992 0.163 0.081 0.148 0.361 0.003 0.005 0.096 0857 24.137 
1993 0.155 0.083 0.123 0.370 0.003 0.005 0.123 0862 24482 
1994 0.160 0.091 0.117 0.389 0.003 0.005 0.114 0879 24892 
1995 0.158 0.098 0.110 0.399 0.003 0.006 0.099 0873 23.935 
1996 0.159 0.098 0.110 0.403 0.003 0.006 0.100 0879 23.393 


Note: See Table 5.6 for Source 
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Table 5.3 U.S. Emissions of Volatile Organic Compounds by Source, 
Ten-Year Intervals, 1940-1980, and Annually, 1985-1996 


Fuel combustion Transportation Miscellaneous 
Elec- On- Non-road 
tric - road) = engines 
util- . vehi- & vehi- Forest 
ies Total cles cles Total wildfires 
million tons 


1.977 4817 0.778 5.595 
1.443 7.251 1.213 8 464 
0883 10506 1.215 11.721 
C694 12972 1.713 14.685 
1.050 8979 2.142 11.121 
1.570 9376 2240 11.616 
1.397 8874 2342 11.216 
1.283 8477 2244 10.721 
1.361 8290 2432 10.722 
1.372 7.192 2422 9.614 
1.005 6313 2.502 8.815 
1.075 6499 2.503 9.002 
1.115 6.072 2.551 8.623 
0.993 6.103 2.581 8 684 
0.989 6.401 2.619 9.020 
1.073 5.701 2.433 8.134 
1.075 5502 2.426 7.928 


industrial processes 
Petro- Sol- Storage Waste 
Metais ileum Other vent and =e disposal Total 
pro- indus- indus- utili- trans- and all 
cessing tries tries zation port recycling Total sources 
million tons 


1940 0.884 0.325 0.571 1.971 0.639 0.990 5.510 17.161 

1950 1.324 0.442 0.548 3.679 1218 1.104 8499 20.936 

1960 0.991 0.342 1.034 . 4403 1.762 1546 10.280 24.459 
1.341 0.394 1.194 7.174 1.954 1984 14311 30.817 

1980 1.595 0.273 1 440 6.584 1.975 0.758 12861 26.167 
0.881 0.076 0.703 5.699 1.747 U.979 «610.475 24227 

1986 0.916 0.073 0 666 5.626 1.673 0.971 10320 23.480 
0.923 0.070 0.655 5.743 1.801 0950 10536 23.193 

1988 0.982 0.074 0.645 5945 1842 0959 10855 24.167 

1989 0.980 0.074 0.639 5.964 1.753 0.941 10.754 22.383 

1990 0.634 0.122 0.612 5.750 1.495 0.986 10.000 

1991 0.710 0.123 0.640 5.782 1.532 0999 10.177 

1992 0.715 0.124 0.632 5.901 1.583 1.010 10.379 

1993 0.701 0.124 0.649 6.016 1.600 1046 10.578 

1994 0.691 0.126 0.647 6.162 1.629 1.046 10.739 

1995 0.660 0.125 0 642 6.183 1.652 1.067 10.779 

1996 0.436 0.070 0.517 6273 1.312 0.433 9 480 


Note: See Table 5.6 for Source 
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Table 5.4 U.S. Emissions of Sulfur Dioxide by Source, Ten-Year Intervals, 
1940-1980, and Annually, 1985-1996 


Fuel combustion Transportation Miscellaneous 
Elec On- WNon-road 
tric in road )= engines 
util- : vehi- & vehi- Forest 
ies Other Total cles cles Total wildfires Other 
million tons 


3642 12.129 0003 3.190 3.193 0.545 
3964 14204 0103 2392 2.495 | 0.545 
2319 115447 0.114 #10321 0.435 0.554 
1490 23456 0411 0.083 0 494 / 0.110 
0.971 21.391 0521 0.175 0.696 / 0.011 
0579 20021 0522 0.208 0.730 | 0.011 
0.611 19531 0527 10.221 0.748 / 0.009 
0662 119549 0538 0.233 0.771 0.013 
0660 19881 0553 0.253 | 0.027 
0624 20050 0570 0.267 0.011 
0.831 20.290 0542 0.392 0.012 
0.755 19.795 0570 0.399 , 0.011 
0784 19492 0578 0.402 , : 0.010 
0.772 19245 0517 0385 0.009 
0.780 18887 0.301 0.384 0.015 
0.793 116230 0304 £0.37? 0.009 
0.782 16.785 0307 0.368 0.009 


industrial processes 
Petro- Sol- Storage Waste 
Metals ileum Other vent and = disposal 
pro- indus- indus- utili- trans- and 
cessing tries tries zation port recycling 
million tons 


0.215 3.309 0.224 0.334 
0.427 3.747 0 340 0.596 
0.447 3.986 0.676 0.671 
0.591 4775 0.881 0 846 
0.280 1 842 0.734 0.918 
0 456 1.042 0.505 0.425 
0 432 0 888 0 469 0.427 
0.425 0 648 0 445 0.418 
0 449 0.707 0 443 0.411 
0 440 0.695 0.429 0.405 
0.297 0.726 0.430 0 399 
0.280 0.612 0.378 0.396 
0.278 0.615 0.416 0 396 
0.269 0 603 0.383 0.392 
0.275 0.562 0.379 0.398 
0.286 0.530 0.369 0.403 
0.287 0.530 0 368 0 409 


See Table 5.6 for Source 
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Table 5.5 U.S. Emissions of PM-10 Particulates by Source, Ten-Year 
intervals, 1940-1980, and Annually, 1985-1996 


Fuel combustion Transportation 
On- Non-road 
road = engines Natural 
vehi- & vehi- (wind Miscel- 
Total cles cles erosion) laneous' 
million tons 


2338 4.008 0.210 
1674 3.745 0.314 
1.113 3.561 0.554 
0455 2871 0.443 
0887 2.445 0.397 
1.009 1.538 0.363 
0.889 1.420 0.356 
0.812 1.335 0.360 
0.862 1.385 0.369 
0.869 1.386 0.367 
0.631 1.196 0.336 
0.657 1.147 0.349 
0.383 0.883 0.343 
0.588 1.124 0.321 
0.570 1.113 0.320 
0.610 1.180 0.293 
0.598 1.186 0.274 


industrial processes 
Petro- Sol- Storage 
Metais teum Other vent and 
pro- indus- indus- utili- trans- 
cessing _ tries tries zation port recycling Total 
million tons 


1940 : 1.208 ' na 0.392 6.292 15.956 
1950 1.027 na 9.353 17.133 
1960 1.026 na . 9.999 15.558 
1.316 . na : 8.668 13.190 

1980 0.622 na , 3.027 7.287 
0.220 0.107 1.339 45.584 

1986 0.203 0.104 : 1.325 51.136 
0.194 / . 0.100 1.287 42.533 

1988 0.208 0.101 1.293 61.275 
1989 0.211 0.101 1.277 53.240 
1990 : 0.214 0.102 1.306 29.947 
1991 . 0.251 : 0.101 1.264 29.557 
1992 0.250 0.117 1.270 8§=—6. 29.506 
1993 0.181 | 0.114 1.240 28.023 
1994 0.184 0.106 , 1.218 30.926 
1995 : 0.212 0.109 ' 1.232 26.888 
1996 0.211 0.109 1.233. = 31.301 


Notes: See Table 5.6 for Source. ‘See Table 5.6 for breakdown of miscellaneous sources. 
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Table 5.6 Miscellaneous Sources of U.S. PM-10 Emissions, 1985-1996 


Miscellaneous PM-10 (detail from Tabie 5.5) 
Fugitive dust Wildfires 
Agricul- Un- Con- Wind Total andother Total 
tureand paved Paved struc- erosion  fug‘tive com- al! 
forestry roads roads tion & other dust bustion sources 
million tons 


1985 7.108 11.644 12.670 0.339 29.734 0 894 37.736 
1986 7.183 11.673 11.825 0.314 29.075 0.819 37.077 

7.326 11.110 12.121 0.377 29.139 0.988 37.453 
1988 7.453 12.379 , 11.662 0.346 30.287 1.704 39.444 
1989 7.320 11.7398 11.269 0.392 29.229 0.912 37 461 
1990 5.146 11.234 4249 0.337 18.069 1.203 24.419 
1991 5.106 11.206 4092 0.378 18.076 0.941 24.122 
1992 4.909 10.918 4 460 0.370 18.171 0.785 23.865 
1993 4475 11.430 4651 0.410 18.954 0.768 24.1396 
1994 4.690 11.370 5.245 0.570 19.722 1048 25.461 
1995 466) 11.362 3.654 0.587 17.013 0.778 22.454 
1996 4.708 10.303 3.950 0.539 17.209 0.783 22.702 


Source: U.S. Environmental! Protection Agency, Office of Air Quality Planning and 
Standards, Nationa! Air Quality and Emissions Trends Report, 1996, Tables A-1 through A-5 
(EPA, OAOPS. Research Triangle Park, NC, 1997) and earlier trends reports 


Notes: n/a = not applicable. na = not available. PM-10 refers to particulate matter with a 


diameter 10 micrometers or less. Totals may not agree with sum of components due to 
independent rounding. 
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Table 5.7 U.S. Emissions of Lead by Source, Five-Year Intervals, 1970- 

1980, and Annually, 1985-1996 

Transportation Miscellaneous 
On- Non-road 
road )§3= engines 
vehi- & vehi- 

Total cles cles 

thousand tons 


Fuel combustion 


in- 
dus- 
trial 


Forest 


Other Total wildfires Other 


9.737 
6.130 


131.698 
136.336 
64.706 
18.973 
11.275 
4.167 
3.451 
1.802 
1.197 
0.592 
0.583 
0 548 
0 544 
0.564 
0.564 


10.616 
10.347 
4299 
0.515 
0.516 
0.510 
0.511 
0.505 
0.500 
0 495 
0.491 
0 495 
0 494 
0.487 
0.493 


171.961 
130.206 
60.501 
18.052 
10.245 
3.317 
2.566 
0 982 
0.421 
0.018 
0.018 
0.019 
0.019 
0.019 
0.019 


0.237 
0.075 
0.060 
0.030 
0.025 
0.022 
0.019 
0.018 
0.018 
0.018 
0.018 
0.019 
0.018 
0.016 
0.017 


10.052 
10.042 
4.111 
0.421 
0.422 
0.425 
0.426 
0.420 
0418 
0416 
0414 
0.415 
0.415 
0414 
0414 


industrial processes 
Petro- Sol. 
leum vent 
indus- indus- utili- 
tries tries zation 
thousand tons 


Waste 
disposal 
and 
recycling Total 


Storage 
and 


trans- 
port 


Metals Other 
pro- 


cessing 


Grand 
total 


24.224 
9.923 
3.026 
2.097 
1.820 
1.835 
1.965 
2.088 
2.169 
1.975 
1.773 
1 889 
2.027 
2.067 
2.000 


1980 
1985 
1986 


na 
va 
va 
wa 
va 
na 
na 
va 
va 
na 
na 
nia 
na 


1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 


2.028 


1.337 


0.808 
0.316 
0.199 
0.202 


2.200 
1.595 
1.210 


nwa 
Wa 
Wve 


Wa 
va 
va 
nwa 


28.555 220.869 
12.975 159.659 
5.148 74.153 
3402 22.890 
2.972 14.763 
7.68) 
7.053 
5 468 
4.975 
4.168 
3.808 
3.911 
4043 
3.943 
3.869 


Source: U.S. Environmental Protection Agency, Office of Air Quality Planning and 
Standards, Nationa! Air Quality and Emissions Trends Report, 1996, Table A-6 (EPA, 
OAOPS, Research Triangle Park, NC, 1997) and earlier trends reports 


Note: n/a = not applicable. 
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Table 5.8 U.S. Emissions of Greenhouse Gases by Source, 1989-1996 


Gas’Source 13989 1990 1991 1992 1933 1994 1995 «621996 
mullion metric tons of carbon 


Carbon dioxide 

Energy use 1.3609 1.3458 1.3306 13515 13809 14013 1.4114 14630 
Adjustments $2 9.1 10.7 $6 106 114 11.2 08 

Other sources 186 188 1868 1839 20.1 208 22.1 22.1 
Total 1388.7 1.3737 1.3602 137939 14116 14335 14446 14953 


millon metric tons of gas 


Methane 
Energy sources 11.95 12.07 11.97 11.96 11.08 11.42 
Waste mgt 11.04 11.11 1 10 89 10 83 10.73 
Agriculture 8.18 8.29 8.55 8.77 8.79 9.11 
industrial sources 0.12 0.12 0.11 0.12 0.12 0.13 
Total 31.29 31.59 31.63 31.74 30 82 31.38 


thousand metric tons of gas 


Nitrous oxide 
Agriculture 168 176 179 
Energy use 188 186 186 
industrial sources 96 101 107 
Total 452 463 472 


48 39 37 
97 90 59 
28 20 17 
3 3 3 
92 100 105 
4 4 4 

3 2 2 
26 22 16 
215 122 78 
1 1 1 


CFC-11 

CFC-12 

CFC-113 

Haions 

HCFC-22 

HFC-23 

PFCs 

Carbon tetrachloride 
Methy! chloroform 
Sulfur hexafluoride 


Sw BF % 


N 
Nm 


-~ 
aRouutodeB 
~~ & OW & 


Source: U.S. Department of Energy, Energy information Administration, Emissions of 
Greenhouse Gases in the United States, 1996, DOE/E1A-0573(96) (GPO, Washington, DC, 
1997) 


Notes: CFC = Chiorofiuorocarbon. HCFC = Hydrochiorofiuorocarbon. HFC = 
Hydrofluorocarbon. PFC = Perfluorocarbon. na = not available. Emissions include direct 
and indirect effects. Other carbon dioxide emissions are from cement production, gas 
flaring, and other industrial processes 


ALONG THE AMERICAN RIVER 











Table 5.9 U.S. Precipitation Chemistry by Region, 1985-1995 


Eastern United States 
Hydro Sultate Netrvte Ammon Calowr 
gen ron On On ‘umm °Or 
ug! milligrams per iter 


37 57 202 125 023 
38 16 2.14 13 024 
38 06 2.09 33 0.26 
37.05 214 33 021 
34 25 201 ci 031 
32.71 180 18 027 
34 00 187 1277 0.26 
32.04 177 122 0.25 
33 64 1.78 128 026 
33.07 71 124 028 
28.17 147 123 028 


Western Unrted States 


0 82 071 0.18 
0.78 0 68 0.17 
0 83 0 83 024 
093 0 83 0.16 
0 87 0.91 029 
0.80 087 029 
0.77 0 80 024 
0.77 083 0 28 
0.71 0.76 0.23 
0.76 0 92 0.28 
0.70 0.79 027 


Entire United States 


1985 457 27.07 1.60 1.06 0.21 0.17 91 1 
1 9R6 457 27.16 167 108 0.21 0.15 918 

456 2753 1.65 1.15 0.25 0.1 87.3 
1988 457 26.91 1.72 1.16 0.19 0.271 822 
1989 46) 2435 16) 1.20 0.30 019 919 
1990 463 23.49 1.45 1.07 028 0 16 1029 
1991 46) 24.36 149 1.11 0.26 0.16 96.1 
1992 464 22.92 142 109 0 26 014 93.3 
1993 4 62 23.81 141 1.10 025 014 1000 
1994 46) 2453 138 1.13 028 0.15 945 
1995 4 68 21.04 1.20 108 0.28 015 98.3 


Source: Nationa! Trends Network of the National Atmospheric Deposition Program 
unpublished, Fort Collins, CO, 1997 


Notes: ug! = micrograms per liter. cm « centimeters. Data are from 73 sites in the eastern 
United States and 39 sites in the western United States Sites included in the computations 
are those where (1) precipitation amounts are available for at least 90% of the surmmeary 
period and (2) at least 60% of the precipitation during the summary period 1s represented by 
valid samples 
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Table 5.10 U.S. National Composite Mean Ambient Concentrations of 
Criteria Air Pollutants, 1977-1996 


Carbon Nrtrogen PM.10 Sultur 
mononide Gourde Lead pertculstes Gourde 
pom pom ppm vg m3 vg m3 ppm 


(168 etes) (65 etes! (238 ses) (122 etes) ine 278 stes 


109 6 026 0.152 13 , 0.0133 
10.5 0.027 0156 126 00128 
10.1 0 026 014) 1 06 00125 
93 0 024 0 143 0.73 00112 
89 0.023 0.131 0 59 i 0 0108 
82 0.022 0.127 6.50 00100 
82 0022 0144 0 40 0 0097 
8.1 0 023 0.128 0x 0 0099 
73 0.023 0.127 025 0 0092 
73 0022 0.122 0.16 0.0091 


(345 sites) (214 ees) (600 sites) (2708 oites) (900 sites) (479 sites) 


67 0.021 0124 0 16 na 0 0089 
1988 64 0.022 0.133 012 32.2 0 0089 
1989 64 0.021 0.116 0.09 32.0 0 0087 
1990 59 0 020 0.113 0.09 294 0 0081 
1991 56 0.020 0.114 007 23.1 0.0078 
1992 52 0.019 0 106 0 06 268 0.0073 
1993 49 0.019 0 108 0 05 26.0 0.0071 
1994 5.1 0 020 0 108 0.04 262 0 0068 
1995 45 0.019 0.113 004 25.1 0 0056 
1996 42 0.019 0 106 0 04 242 0 0056 


Source: US. Environmental Protection Agency, Office of Air Quality Planning and 
Stenderds, National Air Quality and Emissions Trends Report, 1996. Table A-9 (EPA, 
OAOPS. Research Triangle Park. NC, 1997) 


Notes: ppm = parts per million. wg/m3 = micrograms per cubic meter. n/a = not 
applicable Sulfur dioxide and nitrogen dioxide records are annual arithmetic means. 
Carbon monoxide records are arithmetic means of second maximum non-overlapping 8 
hour concentrations. Ozone records are arithmetic means of second daily maxirmmum 1 -hour 
concentrations Lead records are arithmetic means of maximum quarterly measurements 
PM.10 records are weighted annual arithmetic means The National Ambient Ai Quality 
Standards for these pollutants are as follows sulfur dioxide, 003 ppm. carbon monomde 9 
ppm; ozone, 0.12 ppm: nitrogen dioxide, 0.053 ppm; PM-10. 50 ug/m3; and lead. 15 ug’m3 
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Table 5.11 Air Quality Trends in Selected U.S. Urban Areas, 1987-1996 


Trena 
VSA stes 1987 1988 1989 11990 1991 11992 1993 1994 
I number of PS! days greater then 100 


Atlanta 17 6 S 17 
Baltrrnore 12 . 
Boston 
Chrcago 
Cleveland 
Dallas 
Denver 
Detrort 

E! Paso 
Houston 
Kansas City 
Los Angeles 
Miam,) 

Minn St Pau! 
New York 
Philadelphia 
Phoenix 
Pittsburgh 
San Diego 
San Francisco 
Seattle 

St. Louis 
Wash, OC 
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Subtotal 565 
Other sites 768 852 1,195 73 595 351 
All sites 1333 61,565 1.987 1,300 1,050 1,043 712 635 


Source: US. Environmental Protection Agency, Office of Air Quality Planning and Stan- 
dards, National Air Quality and Emissions Trends Report. 1996, Table A-17 (EPA, OAOPS 
Research Triangle Park, NC, 1997) 


Notes: PMSA « Primary Metropolitan Statistical Area PSI = Pollutant Standards index 
Minn = Minneapolis. The PS! index integrates information from many pollutants across an 
entire monnoring network into a single number which represents the worst daily air quality 
experienced in an urban area. Only carbon monoxide and ozone monitoring sites with 
adequate historical data are included in the PSI trend analysis above, except for Pittsburgh 
where sulfur dioxide contributes a significant number of days in the PS! high range. PS! 
index ranges and health effect descriptor words are as follows: 0 to 50 (good); 51 to 100 
imoderate); 101 to 199 (unhealthful); 200 to 299 (very unhealthful); and 300 and above 
(hazardous) The table above shows the number of days when the PS! was greater than 100 
(e unheeaithful or worse) 
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Table 5.12 Number of People Living in U.S. Counties with Air Quality 
Concentrations Above the Level of the National Ambient Air Quality 
Standards, 1985-1996 


1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 


mislions 
so, 2.2 0.9 1.6 17 0.1 14 5.2 0.0 14 0.04 0.0 0.2 
NO, 75 7.5 75 83 8.5 85 839 00 00 00 00 0.0 
co 396 414 294 295 336 21.7 199 143 116 153 120 12.7 
0, 764 750 8861119 667 629 697 446 513 502 708 393 
Pb 45 45 17 1.6 1.6 53 147 47 5.5 44 48 4.1 
PM-10 na 417 215 256 274 188 215 258 94 13.1 244 7.3 


Any 
NAAQS na na 1018 1213 844 474 864 536 59.1 620 798 466 


Source: U.S. Environmental Protection Agency, Office of Air Quality Planning and 
Standards, Nationa! Air Quality and Emissions Trends Report, 1996, Figure 1-2, p. 3 (EPA, 
OAOPS, Research Triangle Park, NC, 1997) and earlier trends reports 


Notes: NAAOS = Nationa! Ambient Air Quality Standards. PM-10 = Particulate matter with 
a diameter of 10 micrometers or less. 


Table 5.17 Population in U.S. Nonattainment Areas Not Meeting at 
Least One of the National Ambient Air Quality Standards, 1991-1996 


1991 1992 1993 1994 1995 1996 
1990 population in millions 


Population 15053 148.86 147.07 145.28 13248 122.75 
Source: U.S. Environmental! Protection Agency, Office of Air Quality Planning and 


Standards, National Air Quality and Emissions Trends Report, 1996 (EPA, OAQPS, Research 
Triangle Park, NC, 1997) and earlier trends reports 
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Aquatic Resources 


Table 6.1 U.S. Annual Average Precipitation Trends, 1895-1996 


Year Mean index Trend Year Mean index Trend Year Mean index Trend 
inches standardized inches standardized inches standardized 
z-score z-score z-score 


1895 2673 -1.04 -053 1929 2951 010 044 24.77 -1.59 
1896 28.73 0.13 -0. 1930 25.01 -139 -0.61 29.23 -0.30 

28.35 -0.08 ; 1931 2679 065 064 2895 0.42 
1898 2893 -031 1932 2960 026 -0.72 26.67 -1.12 
1899 2764 -0.70 1933 2680 -112 -0.90 28.61 -0.13 
1900 30.02 -0.47 1934 25.05 -206 -1.01 29.52 0.36 
1901 -0.83 1935 2885 041 -089 29.79 0.36 
1902 -0.28 1936 2659 -115 -0.60 2854 -0.46 
1903 -0.57 1937 29.72 028 -0.33 29.29 0.34 
1904 27. -1.22 1938 2885 044 -0.18 30.77. 0.51 
1905 32. 1.14 . 1939 2582 -147 -0.01 33.99 1.45 
1906 31. 1.60 1940 2963 052 0.24 29.72 -0.29 
1907 0.73 1941 31.85 16$ 0.39 32.02 1.44 
1908 0.25 1942 3058 032 029 25.62 -1.61 
1909 29. 0.67 1943 2607 -1.19 0.17 29.62 0.52 
1910 229 -0. 1944 043 024 29.17 0.49 
1911 0.22 -0. 1945 112 0.38 32.02 1.06 
1912 0.58 1946 056 0.37 27.38 -0.51 
1913 0.48 1947 037 0.25 29.17 0.02 
1914 0.25 1948 0.36 0.15 3299 2.17 
1915 1.28 1949 : 0.22 0.09 33.81 2.13 
1916 0.34 1950 : 030 004 1984 3048 087 
1917 244 0. 1951 080 -0.32 1985 2941 0.48 
1918 0.39 -0. 1952 163 0.71 1986 3061 0.61 
1919 0.55 1953 084 -1.06 2846 -0.04 
1920 0.89 1954 ‘1.70 6-125 1988 2525 -1.52 
1921 -0.26 1955 104 -1.16 1989 2842 -0.63 
1922 0.37 1956 238 0.78 %.1990 3140 1.15 
1923 120 6-0. 1957 139 030 1991 31.77 0.90 
1924 1.75 0. 1958 0.12 0.02 1992 3067 1.02 
1925 080 -0. 1959 004 -0.01 1993 31.41 1.40 
1926 : 0.33 -0. 1960 044 014 1994 2946 044 
1927 1.07 1961 . 0.21 0.33 1995 3103 1.05 
1928 0.76 - 1962 ; 052 0.52 1996 3266 1.18 


Source: U.S. Department of Commerce, National Oceanic and Atmospheric Administration, 
National Climatic Date Center, Climate Variations Bulletin, Vol. 7 (DOC, NOAA, NCDC, 
Asheville, NC, December 1996). 


Notes: The U.S. national precipitation index is computed from data from the Cooperative 
Station Network. The contiguous United States is divided into 344 climate divisions. The 
monthly precipitation for all stations within each division is averaged to compute a 
divisional monthly precipitation. The divisional precipitation values are standardized using 
the gamma distribution over the 1931-90 period. The divisional standardized precipitation 
index values are then weighted by area to compute a national precipitation index value. A 
national annual value is computed from the monthly national values. The annual index 
values are then normalized over the period of record 
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Table 6.2 Severe to Extreme Drought and Wetness in the Conterminous 
United States, 1900-1996 


Severe to Severe to Severe to Severe to Severe to Severe to 

extreme extreme extreme extreme extreme extreme 

drought wetness Year drought wetness Year drought wetness 
% area % area % area 


1900 15.7 5.4 1933 13.6 3.2 1966 10.0 5.8 
1901 19.8 3.4 1934 48.8 0.5 1967 7.3 5.2 
1902 24.7 5.7 1935 23.4 3.1 1968 3.9 7.6 
1903 73 118 1936 24.7 2.3 1969 0.9 10.7 
1904 13.7 73 1937 19.6 5.1 1970 0.9 44 
1905 6.9 17.7 1938 9.3 6.0 1971 5.2 8.6 
1906 1.0 22.7 1939 19.4 2.9 1972 48 13.3 
1907 09 264 1940 22.2 2.2 1973 3.2 31.2 
1908 2.1 12.8 1941 11.6 26.0 1974 493 16.0 
1909 44 16.0 1942 42 26.0 1975 0.5 208 
1910 14.2 5.4 1943 42 10.0 1976 6.9 9.2 
1911 18.3 3.8 1944 5.8 7.6 1977 22.7 47 
1912 0.5 14.3 1945 2.7 17.0 1978 28 14.0 
1913 3.3 13.8 1946 3.4 9.7 1979 1.1 21.9 
1914 6.1 143 1947 47 11.6 1980 5.1 11.6 
1915 3.8 24.1 1948 6.1 9.3 1981 13.1 45 
1916 0.5 26.7 1949 48 6.2 1982 1.1 17.5 
1917 8.5 148 1950 8.4 9.6 1983 0.0 36.0 
1918 14 1951 12.3 14.6 1984 2.2 26.3 
1919 11.3 1952 12.7 10.3 1985 2.9 21.0 
1920 18.4 1953 19.9 4.1 1986 44 15.1 
1921 ; 6.4 1954 39.5 2.9 1987 78 16.5 
1922 3.0 1955 29.4 1.5 1988 22.2 5.8 
1923 ' 8.1 1956 37.0 5.0 1989 18.7 6.9 
1924 8.2 1957 16.5 10.5 1990 19.0 7.2 
1925 0.7 1958 27 18.1 1991 9.2 9.0 
1926 46 1959 11.1 44 1992 10.8 18.3 
1927 16.9 1960 12.3 7.1 1993 1.2 35.1 
1928 12.3 1961 14.6 77 1994 6.9 148 
1929 10.8 1962 aa 5.9 1995 1.6 24.8 
1930 2.0 1963 18.4 2.0 1996 79 23.2 
1931 5.3 1964 20.6 3.2 

1932 : 9.5 1965 76 13.7 


Source: U.S. Department of Commerce, National Oceanic and Atmospheric Administration, 
National Climatic Data Center, Climate Variations Bulletin, Vol. 7 (DOC, NOAA, NCOC, 
Asheville, NC, December 1996). 


Notes: This table presents the average annual values of the percent area e@ periericing 
severe to extreme drought and wet conditions based on the Palmer Drought Severity Index 
(PDS!). PDS! is based on a water balance model that consists of a hydrologic accounting 
between water supply and demand. The index values range from negative (indicating 
drought), to zero (near normal conditions), to positive (wet spell). The index has been 
calculated on a monthly basis for the contiguous United States since 1896. 
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Table 6.3 U.S. Water Use by Source and End-use Sector, 1900-1995 


Source End-use sector 
Rural do- Thermo- Commercial 
Ground Surface Public mesticand _ irri- electric and other 
water water supply livestock gation utility industria! Total 
billions of gallons per day 


1900 na na 3.0 2.0 20.0 5.0 10.0 40.0 
1910 na na 5.0 22 33.0 70 14.0 67.2 
1920 na na 6.0 24 56.0 3.0 18.0 914 
1930 na na 8.0 23 60.0 18.0 21.0 103.9 
1940 na na 10.0 3.1 719 23.0 23.0 136.1 
1945 na na 12.0 34 80.0 315 35.0 161.3 
1950 34.0 150.0 14.0 3.6 89.0 40.0 37.0 183.6 
1955 476 198.0 17.0 3.6 110.0 72.0 33.0 241.6 
1960 50.4 221.0 21.6 36 110.0 100.0 38.0 2726 
1965 60.5 253.0 24.0 40 120.0 130.0 46.0 324.0 
1970 69.0 303.0 27.0 45 130.0 170.0 47.0 3785 
1975 83.0 329.0 23.0 49 140.0 200.0 450 4183 
1980 83.9 361.0 34.0 56 150.0 210.0 45.0 444 6 
1985 73.7 320.0 37.0 78 140.0 190.0 31.0 405 8 
1990 80.6 327.2 38.5 73 137.0 195.0 23.9 408 8 
1995 77.4 323.0 40.2 88 134.0 189.9 28.0 400 8 


Sources: US. Department of Commerce, Bureau of the Census, Historical Statistics of the 
United States: Colonial Times to 1970, Series J 92-103 (GPO, Washington, DC, 1975) 


Solley, W.8., Preliminary Estimates of Water Use in the United States, 1995, USGS Open- 
File Report 97-645 (U.S. Department of the Interior, Geological Survey, Reston, VA, 1997) 


and earlier reports in this series 


Note: na = not available. Totals may not agree with sum of components due to 
independent rounding 
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Table 6.4 Designated-use Support in Surface Waters of the United 
States, 1996 


Rivers and Lakes, ponds 
Designated-use support streams and reservoirs Estuaries 
miles acres square miles 


Fully supporting 386,161 7,787,615 14,586 
Threatened 53,324 2,054,724 1.376 
impaired 201,558 4,357,127 7,358 


Total surface waters surveyed 641,611 14,200,153 23,321 
Total surface waters not surveyed 2,992,541 37,327,775 15.918 
Tota! surface waters 3,634,152 41,654,902 33,839 


Source: U.S. Environmental Protection Agency, Office of Water, National Water Quality 
inventory: 1996 Report to Congress (EPA, OW, Washington, OC, 1998) 


Table 6.5 Trends in U.S. Stream Water Quality, 1980-1989 


Water NASOAN* Flow-adjusted concentrations 

quality stations Upward Downward No 

indicators analyzed trend trend trend 
number of stations 


Dissolved solids 340 28 46 
Nitrate 344 22 27 
Totai phosphorus 410 19 92 
Suspended sediments 324 5 37 
Dissolved oxygen 424 38 26 
Fecal! coliform 313 10 40 


Source: Smith, R.A., 8. B. Alexander and K.J. Lanfear, “Stream Water Quality in the 
Conterminous United States -- Status and Trends of Selected indicators During the 1980's,” 
in National Water Summary 1990-91, Hydrologic Events and Strearm Water Quality, R.W 
Pauison, E.B. Chase, JS. Williams and D.W. Moody, Compilers, Water Supply Paper 2400 
(U.S. Department of the interior, Geological Survey, Reston, VA, 1993), Figures 38-43 


Notes: “Analyses were made on data from the U.S. Geologicai Survey's National Stream 


Quality Accounting Network (NASOAN) stations. Data for total phosphorus cover the 
period 1982-1989 
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Table 6.6 Ambient Water Quality in U.S. Rivers and Streams: Violation 
Rates, 1975-1995 


Fecal Total Total 
coliform Dissolved Total cadmium, lead, 
bacteria oxygen phosphorus dissolved dissolved 

percent of all measurements exceeding national water quality criteria 

36 > 
32 
34 
35 


—* 


1980 


1983 
1984 


1986 


1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 


A 
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34 
31 
30 
33 
34 
30 
28 
24 
23 
22 
39 
26 
15 
28 
31 
28 
35 


Source: U.S. Geological Survey, national-level data, unpublished, Reston, VA, 1996 


Notes: “Base figure too small to meet statistical standards for reliability of derived figures 
na = not available. Violation levels are based on the following U.S. Environmental 
Protection Agency water quality criteria: fecal coliform bacteria — above 200 cells per 100 mi; 
dissolved oxygen — below 5 milligrams per liter; total phosphorus — above 1.0 milligrams per 
liter; cadmium, dissolved — above 10 micrograms per liter; and total lead, dissolved — above 
50 micrograms per liter 
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Table 6.7 Estimated Phosphorus Loadings to the Great Lakes, 1976-1991 


Lake Lake Lake Lake Lake 
Year Superior Michigan Huron Erie Ontario 
metric tons 


1976 3,550 6,656 4,802 18,480 12,695 
1977 3,661 4.666 3,763 14,576 8,935 
1978 5,990 6,245 5,255 19,431 9,547 
1979 6,619 7,659 488) 11,941 8,988 
1980 6412 6,574 5,307 14,855 8,579 
1981 3,412 4,091 3,481 10,452 7437 
1982 3,160 4.084 ; 12,3493 8,891 
1983 3,407 4,515 : 9,880 6,779 
1984 3,642 3,611 ; 12,874 7,948 
1985 2,864 3,956 : 11,216 7,083 
1986 3,059 4,981 . 11,118 9,561 
1987 1,949 3,298 ; 8,381 7,640 
1988 2,067 2,907 ‘ 7 841 6,521 
1989 2,323 4,360 . 8,568 6,728 
1990 1,750 3,006 ; 12,839 8,542 
1991 2,709 3,478 , 11,113 10,475 


Source: Great Lakes Water Quality Boerd, Great Lakes Water Quality Surveillance 
Subcommittee Report to the international Joint Commission, United States and Canada, 
(international Joint Commission, Windsor, ON, Canada, biennial) 


Notes: The 1978 Great Lekes Water Quality Agreement set target loadings for each lake (in 
metric tons per year): Lake Superior, 3,400; Lake Michigan, 5,600; Lake Huron, 4,360; Lake 
Erie, 11,000; and Lake Ontario, 7,000. Data do not include loadings to the St. Lawrence 
River. Data analysis was discontinued after 1991 
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Table 6.8 Oil Polluting incidents Reported In and Around U.S. Waters, 
1870-1995 


Year 


1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 


Number 
thousands 


3.71 
8.74 
9.93 
9.01 
9.99 
9.30 
9.42 
9 46 
10.64 
3.83 
8.38 
7.81 
748 


Volume 
million gations 


15.25 

884 
18.81 
16.25 
15.72 
21.52 
18.52 

8.19 
10.86 
20.89 
12.60 

8.92 
10.35 


Year 


1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 


Number 


Volume 


thousands million gulions 


7.92 
8.26 
6.17 


8.38 
18.01 
844 
426 
3.61 
6.59 
13.48 
7.97 
3.76 
1.88 
2.07 
19.51 
1.98 


Source: US. Department of Transportation, United States Coast Guard, Marine Safety and 
Environment Protection, G-MRI-1, Oil Spill Database, unpublished, Washington, OC, 1997 


Notes: Data for 1995 are preliminary 
(e.g., facilities, pipelines, and other unknown sources) 


Table 6.9 U.S. Shellfish Growing Waters, 1966-1995 


Year 


Approved for harvest 
Harvested limited 


Conditionally approved 88 
Restricted 


1966 


8,100 
2,090 


2,002 
10,190 


1971 


10,362 

3,738 

410 

na 30 

Conditionally restricted ne na 

Prohibited 
Total 


3,298 
14,100 


1974 


1980 1985 


thousand acres 


10,560 
4,232 
387 

34 

na 
3,811 
14,792 


10,685 11,402 
3533 5435 
587 1,463 
55 637 

na na 
2,891 3,335 
14.218 16,837 


includes oi! spill data for vessels and non-vessels 


1990 1995 


14,853 
6,721 


12,304 
6,398 
1,571 1,695 

463 2,106 

0 119 
4,364 2,801 
18,702 21,574 


Source: US. Department of Commerce, National Oceanic and Atmospheric Administration, 
Nationa! Ocean Survey, Office of Ocean Resources Conservation and Assessment, Strategic 
Environmental Assessments Division, The 1995 National Shellfish Register of Classified 
Growing Waters (DOC, NOAA, ORCA, Silver Spring, MD, 1997) 


Notes: Based on National Shellfish Registers published only in years indicated. Data do 
not include Alaska, Hawaii, or waters designated as unclassified. The total acreage of 
classified shellfish growing waters varies with each register. There may be several reasons 
why shellfish harvest is prohibited, including water quality problems, lack of funding for 


complete surveying and monitoring, 


maragement/administrative actions 
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Table 6.10 Status of Stock Levels of U.S. Fisheries, 1992-1994 


Current status relative to the level producing LTPY 
Fishery Below Near Abcve Unknown Total 
number of species 


Northeast demersals 

Northeast pelagics 

Atlantic enadromous 

Northeast invertebrates 

Atlantic highly migratory pelagics 
Atlantic sharks 

Atiantic/Gulf coastal migratory pelagics 
Atiantic/Gulf reef fish 

Southeast drum and croaker 
Southeast menhaden 
Southeast/Caribbean invertebrates 
Pacific coast salmon 

Alaska saimon 

Pacific coast and Alaska pelagics 
Pacific coast groundfish 

Western Pacific invertebrates 
Western Pacific bottomfish* 
Pacific highly migratory pelagics 
Alaska groundtist 

Alaska shellfish 


— 
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a 
Subtotal! 


Nearshore species 74 
Tota! assessed species 74 93 275 


Source: US. Department of Commerce. Nationa! Oceanic and Atmospheric Administration, 
National Marine Fisheries Service, Our Living Oceans, Report on the Status of U.S. Living 
Marine Resources, 1995, NOAA Technical Memorandum NMFS-F/SPO-19 (DOC, NOAA, 
NMFS. Washington, DC, 1996) 


Notes: LTPY is long-term potential yield or the maximum long-term average catch that can 
be achieved from the resource. This term is analogous to the concept of maximum 
sustainable yield. Stock level relative to LTPY is a measure of stock status. The present 
abundance level of the stock is compared with the level of abundance which on average 
would support the LTPY harvest. This level is expressed as below, near, above. or 
unknown relative to the abundance level that would produce LTPY. Demersal = bottom- 
dwelling fishes such as flounders, skates, and dogfish Pelagic = mid-water fishes such as 
bive fish, anchovies, sardines, and squids. Anadromous « fishes which ascend rivers to 
spawn, such as salmon, shad, and striped bass. invertebrates = lobsters, clams, scallops, 
shrimp, etc. Highly migratory = high-seas (oceanic) fishes such as tunas, swordfish, and 
billfishes. Coastal migratory = fishes that range from the shore to the outer edge of the U.S 
continental shelf, such as king and Spanish mackeral, dolphin fish, and cobia. Reef fish « 
fishes that prefer coral reefs, artificial structures, and other hard bottom areas, such as 
snappers, groupers, and amberjacks. Reef fish also include tilefishes that prefer sand 
bottom areas. *Aiso includes armorhead 
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Table §.11 Waterborne Disease Outbreaks and Cases in the United 
States, 1971-1994 


Waterborne disease outbreaks by water supply system 
Non- Total 
Community community individual Total cases 
number number 


1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 


5.184 

1,650 

1,762 

8.356 

10,879 

5 068 

3.860 

11,435 

9,841 

20,045 

4537 

3,588 

43 21,036 
27 1,800 
22 1,946 
22 1,569 
15 22,149 
16 2,169 
13 2,670 
16 1,748 
16 12,960 
19 4504 
18 404,190 
12 649 


NOWON — —" " NH Oe wes ODownwn wn & 


Source: V.H. Kramer, B8.L. Herwaldt, G.F. Craun, R.L. Caideron and 0.D. Juranek, 
“Surveillance for Waterborne-Disease Outbreaks — United States, 1993-1994,” in CDC 
Surveillance Summaries, April 12, 1996, Morbidity and Mortality Weekly Report 42(SS-5) 
(U.S Department of Health and Human Services, Public Health Service, Centers for Disease 
Control and Prevention, Atlanta, GA), pp. 7-8, anc erilier reports in this series 


Notes: The number of waterborne disease outbreaks and the number of affected people or 
cases reported to the Centers for Disease Contro! and Prevention and to the U.S 
Environmental Protection Agency represents a fraction of the total number that occur 
Therefore, these data should not be used to draw firm conclusions about the true incidence 
of waterborne disease outbreaks 
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Table 6.12 U.S. Wetlands by Type, Mid-1950s to Mid-1990s 


Wetlands type Mid- 1950s Mid-1970s Mid- 1980s Mid-1990s 
millon acres 


Estuarine wetiands 5.59 § 53 5.10 509 
Palustrine marshes 33.07 243) 25.88 25.01 
Palustrine shrub wetlands 11.00 15.51 15.60 17.07 
Palustrine forested wetlands 55 09 55.15 50.39 4733 
Other palustrine wetlands 2.70 5.35 514 5.79 


Total wetiand acreage 107.45 105 85 102.12 100.91 


Sources: Dah’. TE. R.D. Young and MC. Caldwell, Status and Trends of Wetlands im the 
Conterminous United States, 1980s to 1990s (U.S. Department of the interior, Fish and 
Wildlife Service, Washington, OC, Draft) 


Dahil, TE. and CE. Johnson, Status and Trends of Wetlands in the Conterminous United 
States, 1970s to 1980s ‘U.S. Department of the laterior, Fish and Wildlife Service 
Washington, OC, 1991) 


Frayer, WE. TJ. Monahan, 0.C. Bowden and F A Greybill, Status and Trends of Wetlands 
and Deepwater Habitats in the Conterminous United States. 1950s to 1970s (Colorado State 
University, Fort Collins, CO, 1983) 


Note: Totals may not agree with sum of components due to independent rounding 


Table 6.13 Wetlands Losses by Current State Boundaries, 1780s-1980s 


Total surface Wetlands area Wetlands 
State area of state 1780s 1980s losses 
millon acres 


Alabama 33.03 757 
Alaska 375.30 170.20 
Arizona 72.90 093 
Arkansas 33.99 9 BS 
Califormea 101.56 5 00 
Colorado 66.72 2.00 
Connecticut 321 0.67 
Delaware 1.32 0 48 
Florida 37 48 20.33 
Georgia 37 68 684 
Hawai 412 0.06 
idaho §3.47 0 88 
Whinors 36.10 821 
indiana 23.23 5 60 
lowa 36 03 400 
Kansas 52 65 0 84 
Kentucky 25.85 1.57 
Loursiana 31.05 16.19 


See next page for continuation of table 
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Table 6.13 Wetlands Losses by Current State Boundaries, 1780s-1980s 
(continued) 


Tota! surface Wetlands area Wetlands 
eres of state 1780s 1380s 
millon acres 


21.26 6 46 

6.77 1.65 

5 28 0 82 

37.26 11.20 

1§.07 

3.87 
4S 0 64 
1.15 0 84 
Nebraska 2391 191 
Nevada 049 024 
New Hampshire 0.22 0.20 
New Jersey 1.50 0.392 
New Mexico 0.72 0 48 
New York 2 56 1.03 
North Carolina 11.09 5 69 
North Dekota 4393 2 49 
Ohio 5.00 0 48 
Oklahome 2 84 0.95 
Oregon 2.26 1.39 
Pennsy!ivame 1.13 0.50 
Rhode isiand 0.10 0.07 
South Carolina 6.41 4 66 
South Dakota 2.74 178 
Tennessee 194 0.79 
Texes 16.00 7.61 
Uteh 0 80 0.56 
Vermont 0™« 0.22 
Virginia 1 85 1.07 
Washington 1.35 094 
West Virginia 0.13 0.10 
Wisconsin 9.80 5.33 
Wyoming 2.00 125 


Source: Dahi, TE... Wetiands Losses in the United States 1780c to 1980s (U.S. Department 
of the Interior, Fish and Wildlife Service, Washington, OC, 1991) 
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Table 6.14 Average Annual Acres of U.S. Wetlands Converted to Upland 
Uses, Mid-1950s to Mid-1990s 


Post-conversion 1954- 1974- 1985- 
land use 1974' 1983? 19953 
thousands of acres per year (average) 


Agriculture 398.5 156.6 na 
Urban use 36.6 145 na 
Other upland uses 23.4 118.9 na 

Total 458.0 290.0 117.0 


percent of average anriual conversion 


Agriculture 87 54 na 
Urban use 8 5 na 
Other upland uses 5 41 na 

Total 100 100 100 


Sources: ‘Frayer, W.E., T.J. Monahan, D.C. Bowden and F.A. Graybill, Status and Trends of 
Wetlands and Deepwater Habitats in the Conterminous United States, 1950s to 1970s (U.S 
Department of the Interior, Fish and Wildlife Service, Fort Collins, CO, 1983). 


2Dahi, T.E. and C.E. Johnson, Status and Trends of Wetlands in the Conterminous United 
States, 1970s to 1980s (U.S. Department of the Interior, Fish and Wildlife Service, 
Washington, DC, 1991). 


3Dahi, T.E., R.D. Young and M.C. Caldwell, Status and Trends of Wetlands in the 
Conterminous United States, 1980s to i290s (U.S. Department of the interior, Fish and 
Wildlife Service, Washington, DC, Draft). 


Notes: Data reflect net wetlands losses (= losses plus gains) by category. Other upland 
uses include silvicultural activities, residential and recreational development in rural areas, 
and highway construction and improvements in rural areas. A significant portion of lands 
classified as “other” in the 1970s-1980s study were wetlands that had been drained and 
cleared of vegetation, but the land had not been put to an identifiable use (as determined 
by interpretation of aerial photography and groundtruthing). 
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Table 7.1 Land Use and Ownership in the United States, 1900-1992 


Land use Ownership 
Crop- Grazing Forest- Other Private & 
Year land land land land Total other public Federa! 
million acres %e 
1900 319 1,044 366 175 1,904 52.7 473 
1910 347 814 562 181 1,904 68.5 315 
1920 402 750 567 185 1,904 73.8 26.2 
1930 413 708 607 176 1,904 740 26.0 
1945 451 660 602 193 1,905 73.7 26.3 
1949 478 631 606 189 1,904 73.5 26.5 
1954 465 632 615 191 1,904 735 26.5 
1959 458 633 728 452 2.271 61.0 33.0 
1964 444 640 732 450 2,266 60.4 39.6 
1969 472 604 723 465 2,264 66.5 33.5 
1974 465 598 718 483 2,264 66.5 33.5 
1978 47) 587 703 503 2,264 67.2 32.9 
1982 469 597 655 oad 2,265 67.9 32.2 
1987 Soa 591 648 562 2,265 68.1 31.9 
1992 460 591 648 564 2,263 71.3 28.7 


Sources: Daugherty, AB., Major Uses of Land in the United States: 1992, Table 3, p. 4, 
Agricultural Economic Report No. 723 (GPO, Washington, DC, 1995) and earlier reports in 
this series 


U.S. Department of Commerce, Bureau of the Census, Statistical Abstract of the United 
States (GPO, Washington, DC, annual). 


Notes: Prior to 1959, excludes Alaska and Hawaii. Other changes in total land area result 
from refinements in measuring techniques. Federal includes original public-domain lands 
vested in the U.S. government by virtue of its sovereignty as well as lands acquired by the 
U.S. government by purchase, condemnation, and gift. Historical estimates are based on 
imperfect data. Other land includes rural transportation areas, areas used primarily for 
recreation and wildlife purposes, various public installations and facilities, farmsteads and 
farm roads, urban areas, areas in miscellaneous uses not inventoried, marshes, open 
swamps, bare rock areas, desert, tundra, and other land generally having low value for 
agricultural purposes. Land-use and land-ownership estimates are not strictly comparable. 
Totals may not agree with sum of components due to independent rounding 
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Table 7.2 Special Uses of Land in the United States, 1945-1992 


Land use 1945 1949 1953 1969 1974 1978 1982 1987 1932 
million acres 


Transportation 22.6 223 25.2 26.0 26.3 26.6 26.7 25.7 25.2 
Parks & wildlife 226 276 463 813 875 98.0 2110 2249 2289 
National defense 248 215 31.2 25.6 25.0 2493 24.0 20.3 20.5 
Urban 15.0 183 27.2 31.0 348 446 50.2 56.6 58.8 
Farmsteads 15.1 15.1 11.4 10.3 8.1 84 8.0 7.1 62 


Total 100.0 1054 1419 1742 1817 2025 3199 3352 3395 


Source: Daugherty, AB., Major Uses of Land ir the United States: 1992, Table 14, p. 17, 
Agricultural Economic Report No. 723 (GPO, Washington, DC, 1995) and earlier reports in 
this series. 


Note: Categories of special-use lands are a subset of those listed as other in Table 7.1 


Table 7.3 Number of Farms and Land in Farms in the United States, 
1906-1992 


Farm size 
1 - 49 acres 50-499 acres 500-999 acres 1,000 + acres Total 
Year Number Acres Number Acres Number Acres Number Acres Number Acres 
millions 


1900 1.93 49 3.37 520 0.10 68 0.05 5.74 
1910 2.25 49 3.93 570 0.13 84 0.05 6.37 
1920 2.31 59 3.93 586 0.15 100 0.07 6.45 
1925 2.42 57 3.75 550 0.14 97 0.06 6.37 
1930 2.36 56 3.69 550 0.16 109 0.08 6.30 
1935 2.69 59 3.86 540 0.17 114 0.09 6.81 
1940 2.29 50 3.55 540 0.16 112 0.10 6.10 
1945 2.25 47 3.32 520 0.17 119 0.11 5.86 
1950 1.97 39 3.12 500 0.18 126 0.12 5.39 
1954 1.70 32 2.76 460 0.19 132 0.13 478 
1959 1.06 22 2.32 410 0.20 137 0.14 3.71 
1964 0.82 17 1.98 360 0.21 145 0.15 3.16 
1969 0.64 14 1.73 320 0.22 148 0.15 2.73 
1974 0.51 1 1.44 273 0.21 142 0.16 590 2.31 
1978 0.54 12 1.34 256 0.21 147 0.16 2.26 
1982 0.64 13 1.24 233 0.20 141 0.16 2.24 
1987 0.60 12 1.12 212 0.20 139 0.17 602 2.09 
1992 0.56 1 1.01 190 0.19 129 0.17 615 1.93 


Sources: U.S. Department of Commerce, Bureau of the Census, Historica! Statistics of the 
United States: Colonial Times to 1970 (GPO, Washington, DC, 1975) 


-, Census of —— for 1992, Vol. |: Geographic Area Series, Part 51 United States 
t 


Summary and State Data, Table 8, p. 18, AC92-A-51 (GPO, Washington, DC, 1994) and 
earlier census reports. 
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7.4 Major Uses of U.S. Cropland, Agricultural Census Years, 1945- 
, and Annually, 1993-1996 


Cropland used for crops Cropland 
Cultivated idied by 
Har- summer idle Cropland federa! 
vested Farled fallow cropland pasture Total programs 
mullion acres 


454 41 
0.0 
0.0 
225 
55.0 
57.5 
27 
18.3 
11.1 
76.2 
549 
59.8 
49.2 
548 
344 


18 40 
26 22 
28 
31 
37 
4) 
31 
32 
31 
32 
24 
22 
22 
22 
22 


1945 
1949 
1954 
1959 
1964 
1969 
1974 322 
1978 330 
1982 347 
1987 293 
1992 305 
1993 297 
1994 310 
1995 302 
1996 314 


—_ —_— 
o@weO@ouvnoogoow © © 
eeseelCRRSSSISSESS 


—_ 


Sources: U.S. Department of Agriculture, Economic Research Service, ARE/ Updates: 
Cropland Use in 1996, Table 1,9. 2 (USDA, ERS, Washington, DC, 1996). 


U.S. Department of Commerce, Bureau of the Census, Census of Agriculture for 1992, Vol. 1: 
raphic Area Series, Part 51 United States Summary and State Data, Table 7, p. 17, 
AC92-A-51 (GPO, Washington, DC, 1994) and earlier census reports 


Notes: na = not available except in years coinciding with Census of Agriculture. Excludes 
Alaska and Hawaii. A double-cropped acre is counted as one acre. Cropland has been idied 
under various federal farm programs including the Agricultural Conservation Program 
(1936-1947), Soil Bank (1956-1970), Cropland Adjustment Program (1961-1977), Agricultura! 
Reduction Program (1961-1995), and Conservation Reserve Program (1986-1996) 
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Table 7.5 Cropland Tillage Practices Used in Production of U.S. Field 
Crops, 1989-1996 


Tota! Conservation tillage 
area Conventional Reduced No- Ridge Muich- 


planted tillage tillage tell tefl tell 
muilhon acres 


2736 137.3 70.7 14.1 27 
280.9 136.7 71.0 163 30 
281.2 12398 72.3 20.6 32 
282.9 1208 734 78.1 34 
278.1 107.9 732 48 35 
2783.3 114 732 39.0 36 
278.7 109.7 70.1 4093 34 
290.2 1116 748 429 34 


percent of planted acres 


1989 100 43.! 25.3 5.1 10 19.6 25.6 
1990 100 487 25.3 6.0 1.1 19.0 26.1 
1991 100 461 25.7 73 1 19.7 28.1 
1992 100 427 25.9 99 12 20.2 314 
1993 100 38 8 26.3 125 12 212 49 
1994 100 39 3 258 13.7 13 20.0 35.0 
1995 100 39.3 25.2 147 12 19.6 355 
1996 100 38 4 258 48 12 198 358 


Source: Conservation Technology information Center, National Crop Residue Management 
Survey Annue!l Report (CTIC, West Lafayette, IN, annual) 


Notes: Conventional tillage is practiced with or without moldboard plow and leeves less 
than 15 percent residue after planting Reduced tillage leaves 15-30 percent residue after 
planting. Conservation tillage leaves over 30 percent residue after planting. Conservation 
tillage includes no till (the soi! is left undisturbed prior to planting, except for nutrient 
injection, and planting or drilling is accomplished in a narrow seedbed or slot created by 
coulters, row openers, disk openers, inrow chisels, or rototiliers), ridge till (the soil is left 
undisturbed prior to planting, except for nutrient injection, and planting is completed in a 
seedbed prepared on ridges with sweeps, disk openers, coulters, or row Cleaners; residue is 
left on the surface between ridges), and muich till (the surface is disturbed before planting 
but 30 percent or more residue remains after planting) 


Table 7.6 Erosion on U.S. Cropland, 1982-1992 


Year Sheet and rill erosion Wind erosion 
billion tons fons per acre billion tons tons per acre 
per year per year per year per year 
1982 17 41 14 33 
1987 15 37 13 32 
1992 12 3.1 09 25 


Source: US. Department of Agriculture, National Resource Conservation Service. 
Summary Report 1992 National Resources inventory (USDA, NRCS, Washington, OC, 1995) 
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Table 7.7 U.S. Agricultural Productivity indexes, 1960-1994 


Farm input 
Purchased 
Year imput Labor Capita! Total Crops 
index (1987=100) 


222 112 

215 109 

213 103 

207 110 

SF 108 

190 107 

178 108 

163 107 

163 105 

160 106 

158 107 

155 106 

153 106 

154 109 

143 108 

143 106 

141 110 

1977 136 108 

1978 130 114 

1979 126 117 

1980 122 118 

1981 124 115 

1982 118 112 

1983 116 

1984 114 100 
1985 107 105 
1986 101 99 
1987 100 
1988 88 
1989 101 
1990 108 
1991 107 
1992 117 
1993 93 100 104 
1994 92 101 124 


1960 


1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 


~ 
~~ @® 


SSSRKSSSSSSLSSSSSBIES 


80 
76 
80 
81 
86 
88 
93 
90 
938 
98 
86 


Source: US. Department of Agriculture, Economic Research Service, Agricultural Outlook 
(USDA, ERS, Washington, OC, monthiy) 


Notes: Purchased input includes chemicals, fuels. electricity, feed, seed, and livestock 
purchases; contract labor and custom machine services, machine and buriding maintenance 
and repeir, irrigation from public sellers of water, and miscellaneous farm production items 
Labor includes both hired and self-employed labor Capital includes durable equipment 
and real estate. Livestock output includes meat animals, dairy products, poultry, eggs. 
wool, mohair, horses, mules, goats, sheep, rabbits, fur animals, aquaculture, honey, and 
beeswex. Crop outputs include food grains, feed grains, oi! crops, sugar crops, cotton, 
cottonseed, vegetables, fruit trees, nut trees, tobacco, floriculture, ornamentals, Christmas 
trees, mushrooms, legume seeds, grass seeds, hops, mint, broomcorn, popcorn, hemp, and 
flax. Productivity = output/input 
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Table 7.8 Farm Fuel Purchased for U.S. Farm Use, 1974-1995 


Liquefied 
petroleum 
Gasoline Doese! gas 
billion gations 


37? 26 14 
as 24 10 
39 28 12 
38 23 11 
36 32 13 
34 32 11 
1980 3.0 32 11 
27 3.1 10 
1982 24 23 1.1 
1983 23 3.0 os 
“Shs 2.1 30 09 
1985 19 23 O39 
1986 7 23 07 
15 3.0 06 
1988 16 28 06 
1989 13 25 07 
1990 15 2.7 06 
1991 14 28 06 
1992 16 3.1 09 
1993 14 33 0.7 
1994 14 35 09 
1995 14 36 08 


Sources: US Department of Agriculture (USDA), Economic Research Service (ERS), ARE! 
Updates: Farm Fuel and Ethanol, No. 15, Tadle 1, p. 3 (USDA, ERS, Washington, OC 
December 1996) 


Notes: Excludes Alaska and Haweii and fuel used for household and personal business 


Data are based on USDA, National Agricultura! Statistics Service, Farm Production 
Expenditures Survey data 
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Table 7.8 U.S. Commercial Fertilizer Use, 1960-1996 


Year Total Active ingredients 
Quantity Nitrogen Phosphate Potash 
million tons mutton tons 


1960 249 27 26 

3.0 26 
1962 34 28 
1963 39 3.1 
1964 44 34 
1965 46 35 
1966 53 39 
1967 6.0 43 
1968 68 45 
1969 70 47 
1970 75 46 
1971 8.1 48 
1972 8.0 49 
1973 83 5.1 
1974 92 5.1 
1975 86 45 
1976 104 52 208 
1977 10.6 56 22.1 
1978 10.0 5.1 20.6 
1979 10.7 56 226 
1980 114 54 23.1 
1981 11.9 54 23.7 
1982 11.0 48 214 
1983 9.1 41 18.1 
1984 11.1 49 218 
1985 1.5 47 217 
1986 104 42 19.7 
1987 10.2 40 19.1 
1988 105 4) 19.6 
1989 10.6 4) 19.5 
1990 11.1 43 20.6 
1991 13 42 20.5 
1992 11.5 42 20.7 
1993 14 a4 20.9 
1994 126 45 224 
1995 11.7 a4 213 
1996 534 123 45 22.0 


Sources: Tennessee Valiey Authority, Environmental! Research Center, Commercia/ 
Fertilizers, 1994 (TVA, Oak Ridge, TN, 1995) and earlier issues 


The Association of American Plant Food Contro! Officials (AAPFCO), Commercial Fertilizers, 
1996 (AAPFCO, Lexington, KY, 1997) and earlier issues 


US. Department of Agriculture, Economic Research Service, ARE/ UPDATES Nutrient Use 
and Practices on Major Field Crops, Table 1, 9. 2 (USDA, ERS, Washington, OC, 1997) 


Notes: Quantity refers to total fertilizer materials. Fertilizer use estimates for 1960-1984 are 
based on USDA data; those for 1985-1994 are TVA estimates, and 1995-1996 are from 
AAPFCO. includes fertilizer use on farms, lawns, golf courses, home gardens, and other 
nonfarm lands includes Puerto Rico 
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Table 7.10 U.S. Commercial Pesticide Use by Sector and Type, 1978-1995 


Agnculture industry, commercial, & government 
in- Other Other in- Other Other 
Herbi- secti- Fungi- con- chem- Herbi- secti- Fungi- con- chem- 
cides cides cides ven. icals Tots! cides cides cides ven cals Total 
muilhon pounds of actrve ingredients 


27 46243 
= 7 
2 862732 
24 
24 
24 
23 
23 
22 
22 
22 
22 
21 
21 
20 
20 
22 


106 246 1,089 
1700 0«=6227) =«61053 
704 6275) «61,046 
71 6207) 1012 
70 0s «186 
10O0 0 Os «194 
a4 194 
a 188 
91 180 

177 

161 

164 
144 «= 140 
SO 8161 
154 166 
%3 8163 
1700 18 


492 
504 
513 
503 
455 
516 
501 
48) 
425 
450 
460 
455 
440 
450 
425 
485 
46! 


& § 


SESESSELLLSSRSSTSS 
SEXFSSSSSIRSSSSESRSR 
BSSRBBSESESESESSRS 
SSRSSSeSeesesssltERES 
SESSSRBBBSSSssshasggs 


SESEIERSSE 


Home & garden 
In Other Other 
secti- Fungi- con- chem- - . - 
odes cides ven icals =Total Total 


155 6 610 1,487 
155) 06=6.: 622 1442 
163 «463 1,430 
153 1 394 
183 1,327 
162 1,369 
148 1336 
147 1,303 
146 1.186 
146 1,220 
146 1,224 
143 1.228 
140 1,181 
138 81 1,213 
1 80 1,177 
135 79 1243 
133 77 1,222 


32 
30 
29 
29 
29 
27 
24 
22 
20 
20 
19 
19 
18 
18 
18 
18 
17 


1984 
1985 
1986 


1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 


SSSSESSESESELSSESRBIRRS 


Source: Aspelin. AL. Pesticide industry Sales and Usage: 1994 and 1995 Market Estimates, 
(US Environmental Protection Agency, Washington, OC, 1997) 


Notes Other conven «= other conventiona! pesticides. Other chemicals = chemicals 
produced mainly for other purposes but also used as pesticides (e.g. chiorine, sulfur) 
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Table 7.11 irrigated U.S. Farmland, Agricultural Census Years, 1890- 
1987, and Annually, 1988-1996 


Severteer Otner 
Western states states Total 
melon acres 


1890 35 0.1 35 
1900 75 03 78 
04 1.7 

1920 05 “45 
06 47 

1940 07 18.0 
1950 15 258 
1959 30.7 24 33.2 
1964 33.2 39 37.1 
1969 348 43 33.1 
3% 6 46 412 

432 72 503 

1982 413 77 490 
375 83 464 

* ae 3893 $7 486 
1989 400 $5 4395 
1990 394 gf 492 
1991 339 10.1 500 
1992 33.1 103 494 
1993 39.6 10.2 498 
1994 408 11.0 518 
1995 412 108 52.0 
1996 422 1.1 533 


Sources: US Department of Agriculture, Economic Research Service, Agricultura! 
Resources and Environmental indicators, 1996-97, AH-712 (USDA, ERS, Washington, DOC. 
1997) and earlier ERS reports 


U.S. Department of Commerce, Bureau of the Census. Census of Agriculture for 1992, Vol 
/ eens (see Son Part 51 United State«e Summary and State Data, Table 9. p. 18. 
AC32-A-51 (GPO, Washington, OC, 1994) and eartier census reports 


Notes The seventeen Western states include Arizona, Califormia, Colorado, idaho Kansas. 
Montene, Nebraska, Nevada, New Mexico, North Dekota, Oklahoma, Oregon, South 
Dekota, Texas, Utah, Washington, and Wyoming. Data for 1890-1982, 1987, and 1992 are 
from the Census of Agriculture Data for other years are estimates constructed from data 
provided by the USDA, National Agricultura! Statistics Service (NASS) Estimate for 1996 
s @ forecast based on normal weather conditions 
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Table 7.12 Condition of U.S. Nonfederal Rangeland, Selected Years, 
ee oe ee ne weNY 
1 1 


Rangeland Nonteder a! Bureau cf Land Management 
condtion 1963 1977 1982 198706 «619320 1336 i366 2COC1S75 20S 1986 «C1996 
% rangeland acreage 


Excellent 5 12 4 ° 2 2 

Good 18 28 30 3 14 17 30 
Fae ae) 42 4s 47 44 4e 52 41 
Poor 40 18 16 16 % 30 18 
Unclassified ne na 5 7 ne ne na 
Sources: US Department of Agnculture. Natural Resources Conservation Servicy.. National 
Resources inventory (USDA, NRCS. Washington, OC, 1977, 1982. 1987. and 1992 


U.S. Department of the interior, Bureau of Land Management, Public Land Statistics (001, 
BLM. Washungton. OC. annual) 


Notes. "a <= not available Rangeland condition refers to the present state of the vegetation 
at a rangeland site in relation to the clrmax (natural potential) plant community for that site 
it is expressed as the degree of similarity of present vegetation to the climax plant 
community. Excetient (equivalent to Potential Natural Community) = 76-100% similarity: 
Good (Late Sera!) = 51-75% similarity. Fair (Mid Seral) = 26-50% similarity. and Poor (Early 
Seral) = 0-25% similarity Unclassified includes rangeland for which data and estimates are 
not available, dry lekebeds, rock outcrops, and other ereas for which data cannot be 
gathered NR! is conducted every five years. BLM data are updated annually to reflect new 
information and changes in rangeland condition classes NRI and BLM data are not strictly 
comperabie because of different survey methodologres 
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Table 7.13 Timberland in the United States by Ownership, 1952-1992 


Farmer and Forest Natrona! Other 
other private iNMGustry forests pubirc Totai 
millon acres 


1952 304 5 53.0 947 507 508 9 
1962 3075 614 96 8 43 3 515.1 
1977 285 3 683 887 4395 491.1 
1987 283 6 703 852 458 4849 
1992 2876 705 B47 468 483 6 


Source: Powell, DS. JL Faulkner, 0.R. Darr. Z Zhu end D.W. MacCleery. Forest Statistics 
of the United States. 1992. General Technica! Report RM 234 (U.S. Department of 
Agriculture, Forest Service. Washington, OC, 1993) 


Table 7.14 Annual Net Growth and Removals of U.S. Growing Stock, 
1952-1991, and Volume of U.S. Growing Stock, 1952-1992 


Net growth and removals of growing stock 
Farmer and Forest Natrona! Other 
other private industry forests public Total 
Net Re ‘vet Re Net Re Net Re Net Re 
Growth movais Growth movais Growth movais Growth movais Growth movais 
billion cubic feet 


33 2.1 1.7 139 19 
30 25 19 16.7 12.0 
42 3.1 2.1 219 142 
54 34 23 22.1 16.0 
53 3.3 20 216 16.3 


Volume of growing stock 
Farmer and Forest National Other 
other private industry forests public Total 
Soft- Hard Sof Herd. Soft Hard. Soft Herd- Soft Hard. 
wood wood wood wood wood wood wood wood wood wood 
billion cubic feet 


1952 948 1337 774 203 2044 136 552 75 4318 164.1 
1962 1043 625 76.1 24 2137 72 557 207 4498 2158 
1977 17253 358 745 323 206.1 216 59 0 265 4670 266.1 
1986 1366 2208 728 53 263 2.1 573 314 4629 3126 
1992 434 2423 710 48 8956 256 50 0 330 4499 3357 


Source: Powell, 0S. JL. Faulkner, 0.8. Darr, Z. Zhu and O.W. Mac Cleery, Forest Statistics 


of the United States, 1997. General Technical Report RM-234 (U.S. Department of 
Agriculture, Forest Service, Washington, OC, 1993) 
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Table 7.15 U.S. Production of Timber Products by Major Product, Five- 
Year Intervals, 1950-1965, and Annually, 1966-1994 


Plywood Pulp Miscel- 
Year Lumber & veneer products Fuel laneous Total 
million cubic feet, roundwood equivalent 


1950 5,905 345 1,500 2,270 770 10,800 

5,785 575 2,200 1,745 630 10,970 
1960 5,080 705 2,575 1,300 510 10,220 
1965 5,665 1,030 3,095 915 567 11,477 
1966 5,630 1,035 3,190 845 582 11,522 
1967 5,325 1,025 3,195 780 562 11,227 
1968 5,545 1,120 3,385 700 101 11,776 
1969 5,415 1,050 3,585 620 601 11,681 
1970 5,215 1,020 3,840 535 575 11,655 
1971 5,390 1,170 3,560 500 538 11,548 
1972 5,535 1,300 3,520 475 562 11,932 
1973 5,670 1,320 3,755 505 621 12,446 
1974 5,095 1,150 4,220 535 635 12,090 
1975 4,890 1,170 3,485 570 583 11,153 
1976 5,585 1,355 3,810 600 625 12,530 
1977 5,950 1,425 3,650 1,000 646 13,196 
1978 6,155 1,460 3,745 1,525 619 14,089 
1979 6,115 1,370 4,105 2,205 690 15,150 
1980 5,308 1,175 4,390 3,105 693 15,228 
1981 4,775 1,180 4,125 3,180 646 14,336 
1982 5,048 1,119 3,819 3,355 603 14,457 
1983 6,044 1,426 4,285 3,235 591 16,141 
1984 6,396 1,391 4,681 3,620 590 17,237 
1985 6,210 1,426 4,561 3,450 599 16,861 
1986 7,077 1,538 4,857 3,096 616 17,768 
1987 7,588 1,587 5,137 3,076 633 18,678 
1988 7,642 1,538 5,221 3,066 713 18,948 
1989 7,440 1,406 5,429 3,041 781 19,121 
1990 7,213 1,368 5,353 3,019 805 18,720 
1991 6,677 1,226 5,434 3,028 842 18,139 
1992 6,864 1,265 5,463 3,044 877 18,389 
1993 6,660 1,257 5,391 3,084 864 18,042 
1994 6,880 1,268 5,417 3,134 910 18,392 


Source: Howard, J.L., U.S. Timber Production, Trade, Consumption, and Price Statistics, 
1965-1994, Table 4a, p. 12, General Technical Report FPL-GTR-98 (U.S. Department of 
Agriculture, Forest Service, Forest Products Laboratory, Madison, Wi, 1997) and earlier 
reports in this series. 


Note: Miscellaneous includes cooperage logs, poles and pilings, fence posts, hewn ties, 


round mine timbers, box bolts, excelsior bolts, chemical wood, shingle bolts, log and pulp 
chip exports, and other products not specified. 
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Table 7.16 Logging Residues from U.S. Growing Stock and Timber 
Product Output from U.S. Nongrowing Stock, 1952-1991 


Logging residues Output from nongrowing stock 
Soft- Hara- Soft Hard- 
Year wood wood wood wood 
% of timber product removals % of timber 
from growing stock supplies 
1952 98 22.2 10.4 20.9 
1962 9.6 20.7 10.0 18.5 
1970 10.0 19.7 7.0 13.9 
1976 84 17.1 6.9 14.0 
1986 9.0 13.2 11.5 38.5 
1991 75 12.0 119 37.5 


Source: Haynes, R.W., 0.M. Adams and J.R. Mills, The 1993 RPA Timber Assessment 
Update, Table 7, p. 16, and Table 8, p. 17 (U.S. Department of Agriculture, Forest Service, 
Washington, DC, 1995). 


Notes: Logging residues are lower quality material, such as smal! stem, chunks, and low- 
quality stems. Declining amounts of residues reflect increased stumpage prices, improved 
logging technology, and increased demand for wood products. Timber supplies from 
nongrowing stock include salvable dead trees, rough and rotten trees, tops and limbs, 
defective sections of growing stock trees in urban areas, along fence rows, and on forested 
lands other than timberlands. Output from these sources has been greatly influenced by 
markets for pulpwood and fuelwood since the late 1970s 
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Table 7.17 U.S. Forest Fire Damage and Tree Planting, Ten-Year 
intervals, 1930-1950, and Annually, 1951-1996 


Forest Forest 
fire Tree fire Tree 
damage planting damage planting 
million acres million acres 


1930 52.3 0.14 19 1.75 
1940 25.9 0.52 23 1.60 
1950 15.5 0.50 18 1.93 
1951 10.8 0.45 5.1 1.89 
1952 142 0.52 3.2 1.98 
1953 10.0 0.71 3.9 2.09 
1954 88 0.81 3.0 2.06 
1955 8.1 0.78 1980 5.3 2.27 
1956 6.6 0.89 48 2.35 
1957 3.4 1.14 24 2.37 
1958 3.3 1.53 1983 5.1 2.45 
1959 42 2.12 1984 3.0 2.55 
1960 45 2.14 1985 5.2 2.70 
1961 3.0 1.76 1986 3.2 2.75 
1962 4.1 1.37 5.0 3.03 
1963 7.1 1.33 1988 5.7 3.39 
1964 42 1.31 1989 3.5 3.02 
1965 2.7 1.29 1990 46 2.86 
1966 46 1.28 1991 na 2.56 
1967 47 1.37 1992 na 2.55 
1968 42 1.44 1993 na 2.42 
1969 6.7 1.43 1994 na 2.78 
1970 3.3 1.60 1995 na 2.42 
1971 43 1.69 1996 na 2.41 
1972 2.6 1 68 


Sources: U.S. Department of Agriculture, Forest Service, Wildfire Statistics, unpublished, 
Washington, DC, annual. 


--, U.S. Forest Planting Report (USDA, FS, Washington, DC, annual) 
Notes: Tree planting refers to acres planted in seedlings and direct seeded. Year refers to 


fiscal year. na = not available prior to statistical validation. Annual forest fire damage for 
the years 1991-1996 is estimated to be between 2 and 7 million acres 
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Table 7.18 U.S. Forestland Damaged by Insects, 1968-1996 


Western Mountain Southern 
Spruce spruce Gypsy pine pine 
Year budworm budworm moth beetle beetle 


million acres 


1968 1.3 53 0.1 na na 
1969 1.2 46 03 na na 
1970 2.0 49 1.0 na na 
1971 1.6 48 19 na na 
1972 28 5.5 14 na na 
1973 42 44 18 na na 
1974 10.8 55 08 na na 
1975 9.2 53 0.5 na na 
1976 9.1 58 09 na na 
1977 10.3 6.5 1.6 na na 
1978 7.7 5.2 13 40 na 
1979 6.6 5.0 0.6 44 15.0 
1980 6.6 40 5.0 47 12.1 
1981 45 5.5 12.9 47 0.9 
1982 42 8.7 8.2 42 7.3 
1983 6.5 11.0 24 3.6 11.4 
1984 6.1 10.6 1.0 3.3 na 
1985 5.2 128 1.7 3.3 15.5 
1986 1.0 13.2 24 3.5 26.4 
1987 0.8 8.0 1.3 24 13.8 
1988 0.3 6.1 0.7 2.2 79 
1989 0.2 3.1 3.0 1.6 5.3 
1990 0.2 46 7.3 0.9 42 
1991 0.1 7.2 42 0.6 10.7 
1992 0.1 46 3.1 15.8 14.3 
1993 0.1 0.5 18 08 10.4 
1994 1.0 0.5 0.9 0.4 5.3 
1995 0.6 0.5 14 0.6 21.7 
1996 0.5 0.3 0.2 0.3 7.3 


Sources: U.S. Department of Agriculture, Forest Service, Forest insect and Disease 
Conditions in the United States, 1979-1983 (USDA, FS, Washington, DC, 1985) 


--, Forest insect and Disease Conditions in the United States (USDA, FS, Washington, DC, 
annual from 1986) 


Notes: na = not available. Acreage for spruce budworm from 1991 forward includes spruce 
budworm in Alaska since it is the same species of budworm as in the eastern United States 
(L.e., it is not the western spruce budworm). Mountain pine beetle data for 1992 includes 
15.2 million acres in California not previously reported 
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Table 7.19 Conservation Reserve Program Activity, 1986-1996 


Number Average Average 
of rental erosion 
acres payment reduction 


mulhons S/acre’year tons/acre/year 


Signup #1, March 1986' 75 42 06 26 
Signup #2. May 1986 44.05 27 
Signup #3. August 1986¢ 7 46 96 25 
Signup #4. February 19879 51.19 19 
Signup #5, July 1987 48.03 17 
Signup #6. February 19884 47.90 18 
Signup #7. July 1988 49.71 17 
Signup #8. February 1989° 51.04 14 
Signup #9, July-August 1989 50.99 14 
Signup #10. March 19916 53.66 
Signup #11. July 1991 59.37 
Signup #12. June 1992 62 98 
Early-out #1. May 1995 7 58 51 
Signup #13, September 19957 3 53.93 
Contract Expirations. 1995 . 46 36 
Early-out #2. 1996 57 41 
Contract Expirations. 1996 96 60.51 
Net enroliment 19968 32. 96 49.20 


Source: US Department of Agnculture. Economic Research Service, based on CRP 
contract data 


Notes. TEngibie acres includes cropland in land capability classes !!-V eroding at least three 
times greater than the tolerance rate. or any cropland in land capability classes VI-Vil! ZEligible 
acres expanded to include cropland in land capability classes !I-V eroding at least two times the 
tolerance rate and having gully erosion. “Eligible acres expanded to include cropland eroding 
above the tolerance rate with an erodibility index of 8 or greater 4ENigible acres expanded to 
include cropland in land capability classes |!-V eroding at least two times the tolerance rate if 
planted in trees. Eligibility also extended to cropland areas 66-99 feet wide adjacent to permanent 
waterbodies for placement of filter strip Eligible acres expanded to include cropped wetlands 
and cropland areas subject to scour erosion SE\gible acres expanded to include cropland 
devoted to easement practces. cropland in state water quality areas. cropland in conservation 
priority areas. and cropiand within established wellhead protection areas. Farmed wetlands, even 
if otherwise eligible. were ineligible for enroliment ‘Eligible acres included fields with an average 
erodibility index greater than or equal to 8. cropland areas with evidence of scour erosion caused 
by out-of-bank water flows and flooding occurring in at least one out of 10 years, wellhead 
protection areas identified by EPA, any cropland determined suitable for nparian buffer/filter by 
NRCS, small farmed wetlands contained in and part of a field that was otherwise eligible, or any 
cropland located in the Chesapeake Bay region watershed. the Great Lakes region watershed, 
the Long isiand Sound watershed. other areas designated as Conservation priority areas in CRP 
signup #12, and newly approved state priority areas BNet after subtracting 1.5 million acres 
terminated by producers prior to 1995 early-out 
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Table 8.1 U.S. Municipal Solid Waste Trends, 1960-1996 


Year 


1960 
1970 
1980 
1990 
1996 


Recovery Recovery Discards 
Gross for for Net Com- to 
Giscarcs recycling composting discards bustion landfrits 
rmillion tons 


88.12 5.61 82.51 27.00 55.51 
121.06 8.02 113.04 25.10 87.94 
151 64 1452 "37.12 13.70 123.42 
205.21 29.38 420 171.63 31.90 133.73 
203 66 46.0) 11.32 152.33 36.09 116.246 


Per capita 
waste 
generation 
los day 


2.68 
3.25 
3 66 
451 
433 


Source: US. Environmental Protection Agency, Office of Solid Waste and Emergency 
Response. Characterization of Municipal Solid Waste in the United States: 1997 Update, 
Table 34, p. 119 and Table B-2, p. 162 (EPA, Washington, OC, 1998) 


Note 


**Negligibie (less than 500,000 tons) 


Table 8.2 U.S. Municipal Solid Waste Trends by Waste Type, 1960-1996 


1960 
1970 
1980 
1990 
1996 


Paper Glass Metais* Aluminum Plastics 
Gen Re Gen Re Gen Re Gen Re Gen Re 
era- cov- . . era cov era cov- 
tron ery ton ery ton 

million tons 


23.99 508 1048 005 034 
443) 677 13.03 048 080 
55.16 11.74 13.78 091 1.73 
72.73 20.23 13.74 33) 281 
79.93 32.61 13.09 534 2398 


Textiles Other Food 
Gen Re Gen Re Gen 
era cov- . era. COv- era. 
tion =s ery tion ery tion 

million tons 


176 005 303 °** 007 ** 12.20 20.00 

204 006 372 °** 0.77 0.30 12.80 23.20 °° 
253 G16 701 ° 252 050 20.00 73 C«® 
58) O67 1221 013 3.19 066 13.20 35.00 420 
776 O95 10864 049 369 078 2190 052 29.75 10.80 


Rubber 
and leather 
Gen Re. 
era. 
tion 


1.84 

237 025 
420 0.13 
5.79 037 
620 0.59 


Miscel- 

laneousr 
Gen Re. 
era- cov. 
tron ery 


1.30 
1.78 
2.25 
2.90 
3.20 


Source: U.S. Environmental Protection Agency, Office of Solid Waste and Emergency 
Response. Characterization of Municipal Solid Waste in the United States: 1997 Update, 
Table 1, p. 27 and Table 2, p. 28 (EPA, Washington, OC, 1998) 


Notes 


*Ferrous and other nonferrous metals except aluminum. **Negligible (less than 
5,000 tons). Other includes electrolytes in batteries and disposable paper diapers 
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Table 8.3 OS, Reenten tee eee ee 1965-1996, High- 
level Nuclear Waste, 1 1996, and Spent Nuclear Fuel, 1980-1996 


Commercia! low-level nuclear waste shipped for disposal 
Year Volume Radioactivity Vear 
millon muthon 
cubsc meters cures 


0034 0.273 
0 049 0.355 
0.071 0 428 
0.091 0.529 
0.192 0.687 
0.138 0 855 
0.169 2 000 
0.208 2.287 
0.255 2.732 
0 309 2.754 
0 367 3 040 
0 442 3.268 
0.514 3.765 
0 $93 4 383 
0.676 4539 
0.768 4547 


High-level nuclear waste at 
DOE /defense and commercial sites 
Volume Radioactivity 
thousand million 
cubic meters cures intial heavy meta! 


1980 329.7 1,362.6 1980 6,558 

339.3 1,628.5 7,632 
1982 342 0 1,369.4 1982 8,690 
1983 352.7 1,299.7 1983 9,952 
1984 363.5 1,355.2 1984 11,291 
1985 357.1 1,459 5 1985 12,684 
1986 365.9 1419.0 1986 14,139 

381.4 1,303.1 15 644 
1988 3849 1,206.7 1988 17,497 
1989 381.1 1989 19,410 
1990 398.5 1990 21,547 
1991 396 5 1991 23,406 
1992 398 3 1992 25,697 
1993 4035 1993 27,329 
1994 378.4 1994 29,811 
1995 373.4 1995 32,022 
1996 3719 1996 34,300 


Source: US. Department of Energy, Office of Environmental Management, integrated Data 
Base Report - 1995: U.S. Spent Fuel and Radioactive Waste inventories, Projections, and 
Characteristics (DOE, EM, Washington, OC, December 1996) 


Notes: na = not available. Volumes and radioactivity are cumulative Radioactivity added 
each year is decayed. Data for 1996 are projections 
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Table 8.4 U.S. Superfund inventory and NPL Sites, 1980-1996 


Year : , yPL 


1980 
 . ol 
1982 
1983 
1SR4 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 


Source: US Environmental Pr 


Notes: NPL = Natrona! Prorites | 
from the Superfund inventory as 
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— U.S. Production of Selected Ozone-depleting Chemicals, 1958- 
1 


Year CFC-11 CFC-12 HCFC-22 CFC-113 CH,CCI 
thousand metric tons of CFC-11 equivalent 


1958 223 596 0.76 0.0 0.0 

274 713 083 00 00 
1960 328 755 0.91 16 00 

412 78.7 1.03 24 0.0 
1962 56 6 943 1.12 32 0.0 
1963 636 38 6 123 36 0.0 
1964 674 103.4 134 43 0.0 
* 965 773 123.1 1 46 5.1 0.0 
1966 773 12393 159 58 0.0 
1967 82.7 1405 178 76 13.7 
1968 $2.7 147.7 1.96 9.1 146 
1969 108.2 1668 2.14 10.9 15.6 
1970 110.9 170.3 2.28 13.1 166 
19771 117.0 176.7 2.55 15.6 174 
1972 135.9 199.2 280 18.2 18.2 
1973 1514 221.7 3.09 214 19.0 
1974 1547 221.1 3.21 23.2 19.9 
1975 122.3 178.3 2.99 248 20 8 
1976 116.2 178.3 385 239.7 248 
1977 96.4 162.3 407 36 2 28 8 
1978 879 1484 467 410 29.2 
1979 758 133.3 478 47.0 32.5 
1980 71.7 1338 5.16 36.7 314 
1981 738 1476 5.71 38 6 273 
1982 63.7 117.0 3.95 400 27.0 
1983 73.1 1343 5.35 26 6 
1984 83.9 152.7 5.76 60.2 30 6 
1985 739.7 136.9 5.34 658 33.4 
1986 916 146.2 6.15 69.2 29.6 
1987 89.7 1519 6.23 31.5 
1988 113.0 187.7 754 79.2 32.8 
1989 83.3 141.2 724 804 355 
1990 610 946 6 94 36 4 
1991 449 71.3 7.13 29.2 
1992 455 739 748 285 314 
1993 328 83.7 6.61 20.5 
1994 na 575 6.93 na na 


Source: US international Trade Commission, Synthetic Organic Chemicals, Urited States 
Production and Sales (GPO, Washington, DC, annual) 


Notes: CFC-11 « Trichlorofiuoromethane. CFC-12 = Dichlorodifivoromethane. HCFC-22 = 
Chiorodifluoromethane CFC-113 = Trichlorotrifiuoroethane. CH,CCL, = Trichloroethane or 
methy! chioroform. This series ended after the publication of the 1994 data 
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. Toxics Release inventory Releases and Transfers, 1988 


1988-1995 


Releases 

Aur Eroissvons 

Fugitrve avr 

Pornt source arr 
Surface water 
Underground injection 
On site land releases 
Total releases 


Transters 
To recycling 1.937 
To energy recovery 0 445 
To treatment 0 208 
To POTWs 0.163 
To disposal 0.251 
To other 0.002 
Total transfers 3.006 


Total releases 
and transfers 4015 4.900 


Source: US. Environrnental Protection Agency, Office of Pollution Prevention and Toxics, 
1995 Toxics Release inventory: Public Data Release (EPA, Washington, OC, 1997) 


Notes: Data do not include delisted chemicals, chemicals added in 1990, 1991, 1994, and 
1995, and aluminum oxide, ammonia, hydrochloric acid, and sulfuric acid. Transfers for 
recycling or energy recovery were not required to be reported in 1988. For 1993, 1994, and 
1995, other includes transfers reported with no waste management codes or invalid codes 
For 1988, other includes transfers reported with no waste management codes, invalid 
codes, or codes not required to be reported in 1988. na = not available 


ALONG THE AMERICAN RIVER 











Pollution Prevention 


Table 8.7 U.S. Toxics Release inventory Releases and Transfers by 
industry, 1988 and 1993-1995 


Industry 


Food 

Tobecco 
Textele 
Appere 
Lurnber 
Furneture 
Paper 

Printing 
Chemica! 
Petroleum 
Plastics 
Leather 

Stone clay glass 
Promary metas 
Fabr metals 
Machinery 
Electrical equip 
Transportation 
Measure photo 
Miscellaneous 
Multiple codes 
No codes 


Tota! 


1988 


7289 
0.342 
34 154 
0322 
31 050 
61.363 
201 459 
60 694 
9739 850 
67 649 
146 535 
11928 
23.3923 
471 664 
130.537 
59 463 
115 408 
188 630 
47.210 
28.471 
283.311 
10 499 


2,962 349 


1983 


1994 


millon pounds 


7 528 
0.137 
17.450 
1003 
23 264 
54276 
146 849 
3% 148 
679 468 
49 334 
119.295 
4473 
12.161 
261.310 
88 873 
26 566 
32.723 
121 900 
20 255 
15.279 
131.240 
18.029 


1,893 560 


6.160 

0.135 
15.773 

1.311 
32 345 
51 525 
180 646 
34313 
495 871 
42 535 
112. 865 

3 620 
10 836 
273.635 
86.551 
23.576 
28 850 
118 900 
13 540 
13.828 
137.651 
16 394 


1,700. 861 


5 281 
0 095 
14 990 
1232 
273.437 
40.712 
176.176 
31.375 
492 005 
40 190 
100 928 
2 649 
12 648 
29) 497 
76 245 
19.2393 
23 445 
104 852 
12.202 
11.188 
114.132 
7617 


1610 448 


1988-1995 


Source ~ > Environmental Protection Agency. Office of Pollution Prevention and Toxics, 
1995 Toxics Release inventory Public Data Release (EPA, Washington, OC, 1997) 


Table 88 U.S. Toxics Release inventory Releases and Transfers by State, 
1988 and 1993-1995 


State 1993 1994 
millon pounds 


Alabama 103 599 90.151 84 093 
Alaska 3.713 2.104 1.095 
Anzona 65 699 11.813 30 504 
Artansas 35 988 23 853 27 568 
Califormea 90 479 41.417 33 852 
Colorado 13.222 3.958 3.726 
Connecticut 32 536 12.393 10 062 
Delaware 6 925 3.914 3 642 
District of Coturntna <0.901 0 000 0.029 
Florida 59 369 45 794 70.223 


See next page for continuation of table 
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Table 8.8 U.S. Toxics Release inventory Releases and Transfers by State, 
1988 and 1993-1995 (continued) 


State 


George 
awe 
idaho 
Hlimors 


lowe 

Kanses 
Kentucky 
Loursiana 
Marre 
Maryland 
Massachusetts 
Michigan 
Monresota 
Mississipp. 
Missour! 
Montana 
Nebrasta 
Nevada 

New Hampshire 
New Jersey 
New Mexico 
New York 
North Carotrna 
North Dakota 
Omo 
Oulahoma 
Oregon 
Pennsyivama 
Puerto Rico 
Rhode isiand 
South Carolina 
South Dekota 
Tennessee 
Texes 

Utah 

Vermont 
Virgen islands 
Virgimea 
Washington 
West Virgrma 
Wisconsin 
Wyoring 


1988 


67 832 
08s 
7.283 

107 659 

160 767 
38 598 

28 564 

43 698 

241 889 
14.673 
17.996 

26 065 

94.915 

54 343 

54 595 

85.229 
35 587 
13.509 
2.288 
12.279 
36.331 
30.246 

87.704 

121 477 
1.130 

157 020 
28 263 
17. 836 

97 147 
12 669 
6.321 

60 584 
2.312 

176.218 

302.813 

123.311 
1594 
1848 

109.750 
25.877 
31.331 

48 633 
16.739 


1993 


1996 


millon pounds 


% 394 
0 499 
1 870 

69 935 

78.980 

22.572 
16 636 

30 870 

263.611 
8.076 

10.333 
10 045 

71.910 

22.078 

42 546 

47 557 

44 485 
9 498 
2.946 
3.185 
14.070 

22 938 

33 468 

76.501 
0.918 

95 508 
14 964 
13.985 

43 982 
10 453 
3.382 

44 670 
1.891 

95.015 

197.101 

84 202 
0.616 
1579 

43 669 
16.707 
18 493 

29.233 
0.794 


41.140 
0514 
2 333 
71.707 

65.019 

21.081 
15.843 

29.578 

177.098 
6 055 
10.611 
6.58! 
75.924 
19.589 

41.332 

44.176 

46 348 
7.989 
3 002 
2235 
12.541 
17.132 

29 394 
77 888 
0.977 

90 B06 
12.719 
15.833 

44 628 
9.073 
3.026 

42 442 
1.998 

87 016 

187.319 

65 671 
0.607 
0.961 

42 088 
19.863 
17 8968 

29.095 
0.875 


1995 


36 503 
0 396 
2 625 

67 396 

62.657 
19.184 
14 582 

28.013 

119.733 
5.621 

10.106 
6 937 

54 148 
16.771 

38.178 

339.813 

42 615 
7 33 
3.175 
1840 
10 882 
17.869 

25.618 

69 164 
1.183 

94078 
12 862 
17.746 

40 237 
8.370 
2 556 

44 180 
1.757 

88 368 

188 296 

68 622 
0511 
1.186 

39 248 

20 959 
16 861 

24 266 
1.110 


1988-1995 


444 
68 0 
35 8 
642 
19.0 
494 
50.1 
934 


Total 2,962 349 1 893.560 1,700 861 1,610 448 456 


Source US Environmental Protection Agency. Office of Pollution Prevention and Toxics 
1995 Toxics Release inventory Public Data Release (EPA, Washington, OC, 1997) 
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Table 8.8 Contaminant Levels in Herring Gull Eggs from Great Lakes 
Colonies, 1974-1996 


Lake Superior 
Year DDE Dieidrin Mirex HCB PCBs 
parts per million in whole egg samples, wet weight 


1974 16.59 0.51 1.04 0.26 62.08 
1975 23 10 0.38 0.96 0.18 76.24 
1976 na na ne na na 
1977 11.92 0.38 0.33 0.24 55.22 
1978 3.64 0.39 0.28 0.12 41.57 
1979 6.83 0.60 0.26 0.14 58.74 
1980 3.67 0.34 0.13 0.08 25.58 
1981 5.74 0.44 0.14 0.12 33.84 
1982 6.29 0.39 0.37 0.08 34.74 
1983 3.17 0.33 0.15 0.05 21.42 
1984 2.94 0.36 0.12 0.05 16.91 
1985 3.13 0.32 0.11 0.05 15.89 
1986 3.22 0.34 0.11 0.05 14.10 
1987 2.52 0.20 0.10 0.04 12.35 
1988 2.94 0.34 0.06 0.05 13.43 
1989 2.50 0.34 0.07 0.05 15.09 
1990 2.64 0.30 0.06 0.03 11.62 
1991 3.60 0.27 0.07 0.04 14.09 
1992 3.63 0.40 0.07 0.05 13.95 
1993 4.09 0.19 0.08 0.03 15.70 
1994 2.39 0.15 0.10 0.03 12.30 
1995 2.49 0.11 0.08 0.02 11.15 
1996 2.88 0.15 0.08 0.04 12.60 


See next page for continuation of table 
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Table 8.9 Contaminant Levels in Herring Gull Eggs from Great Lakes 
Colonies, 1974-1996 (continued) 


Year 


1974 
1975 
1976 
1977 
1976 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 


DDE 


na 
na 
33.40 
29.25 
22.36 
na 
12.17 
na 
15.86 
6.46 
7.85 
6.98 
7.48 
3.95 
5.04 
474 
8.12 
10.52 
6.71 
na 
10.10 
6.38 
6.10 


Dieldrin 


na 

na 
0.82 
0.68 
0.87 

na 
0.70 

na 
0.81 
0.61 
0.53 
0.47 
0.38 
0.33 
0.55 
0.54 
0.54 
0.34 
0.41 

na 
0.34 
0.19 
0.21 


See next page for continuation of table 
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Pollution Prevention 


Table 8.9 Contaminant Levels in Herring Gull Eggs from Great Lakes 
Colonies, 1974-1996 (continued) 


Lake Huron 
Year DDE Dieldrin Mirex HCB PCBs 
parts per million in whole egg samples, wet weight 


1974 17.40 0.50 134 0.38 71.01 
1975 14.03 0.36 0.51 0.21 42 67 
1976 na ne na na na 
1977 16.17 0.54 0.44 0.36 70.28 
1978 6.53 0.22 0.21 0.11 32.38 
19793 2.30 0.30 0.19 0.10 28.66 
1980 2.71 0.24 0.11 0.07 20.41 
1981 3.82 0.24 0.26 0.07 25.39 
1982 4.43 0.28 0.48 0.08 34.29 
1983 2.74 0.22 0.15 0.05 18.28 
1984 2.56 0.22 0.34 0.07 19.95 
1985 2.77 0.30 0.22 0.06 16.90 
1986 2.05 0.21 0.12 0.05 12.00 
1987 1.32 0.22 0.08 0.02 8.33 
1988 1.40 0.22 0.07 004 8.83 
1989 1.57 9.20 0.09 0.03 10.19 
1990 1.86 0.14 0.11 0.03 11.34 
1991 1.97 0.16 0.11 0.03 10.00 
1992 2.36 0.16 0.05 0.05 10.20 
1993 3.18 0.19 0.06 0.03 10.95 
1994 2.19 0.13 0.10 0.03 11.25 
1995 1.60 0.10 0.06 0.03 8.95 
1996 2.01 0.13 0.14 0.08 10.05 


See next page for continuation of table 
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Pollution Prevention 


Table 8.9 Contaminant Levels in Herring Gull Eggs from Great Lakes 
Colonies, 1974-1996 (continued) 


Lake Erie 
Year DDE Dieldrin Mirex HCB 
parts per million in whole egg samples, wet weight 


1974 7.13 0.35 0.64 0.29 
1975 7.41 0.33 0.32 0.19 
1976 na na na na 
1877 7.493 0.40 0.45 0.37 
1978 429 0.24 0.20 0.09 
1373 3.10 0.25 0.17 0.11 
1980 2.98 0.21 0.18 0.09 
1981 3.90 0.22 0.25 0.09 
1982 3.07 0.25 0.13 0.08 
13883 2.39 0.20 0.17 0.05 
1984 3.23 0.33 0.22 0.06 
1985 2.83 0.19 0.14 0.06 
1986 2.77 0.23 0.14 0.06 
1987 1.77 0.14 0.12 0.03 
1988 2.07 0.17 0.10 0.05 
1989 2.69 0.17 0.18 0.05 
1990 2.01 0.10 0.11 0.03 
1991 2.12 0.08 0.07 0.02 
1992 1.68 0.13 0.05 0.04 
1993 1.49 0.10 0.07 0.02 
1994 1.55 0.08 0.08 0.03 
1995 1.21 0.08 0.07 0.03 
1996 1.25 0.06 0.09 0.03 


See next page for continuation of table 
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Pollution Prevention 


Table 8.9 Contaminant Levels in Herring Gull Eggs from Great Lakes 
Colonies, 1974-1996 (continued) 


Lake Ontario 
Year DDE Dieldrin Mirex HCB PCBs 
parts per million in whole egg samples, wet weight 


1974 22.30 0.47 6.99 0.58 152.37 
1975 22.80 0.28 4.70 0.33 143.11 
1976 na na na na na 
1977 14.88 0.39 2.48 0.80 102.50 
1978 10.65 0.26 1.59 0.32 72.43 
1979 894 0.21 1.89 0.21 63.60 
1980 7.62 0.19 1.65 0.17 56.43 
1981 11.00 0.28 2.67 0.24 78.90 
1982 10.04 0.28 3.05 0.16 62.90 
1983 4.78 0.18 1.43 0.08 42.59 
1984 6.26 0.21 1.87 0.12 51.11 
1985 6.02 0.15 1.47 0.07 35.58 
1986 441 0.16 1.10 0.07 27 86 
1987 2.60 0.13 0.68 0.04 16.48 
1988 425 0.15 0.82 0.07 23.53 
1989 5.28 0.22 1.15 0.07 32.45 
1990 3.36 0.10 0.64 0.03 18 44 
1991 3.53 0.14 0.58 0.03 17.05 
1992 5.01 0.13 0.77 0.05 21.20 
1993 5.27 0.13 0.82 0.04 21.05 
1994 3.83 0.13 0.80 0.04 19.70 
1995 2.23 0.05 0.57 0.02 13.60 
1996 3.03 0.10 0.68 0.04 16.15 


Source: Environment Canada, Canadian Wildlife Service, Canada Centre for iniand Waters, 
Organochiorine Contaminant Concentrations in Herring Gull Eggs from Great Lakes 
Colonies, unpublished, Burlington, ON, 1996 


Notes: DDE = Derivative of Dichloro-dipheny!-trichioro ethane (DDT). HCB = Hexachioro- 


benzene. PCBs = Polychlorinated biphenyls. na = not available. Data for Lake Michigan for 
1996 are based on only one count per sampling site 
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Pollution Pre vention 


Table 8.10 Pesticide Residues in U.S. Domestic Surveillance Food 
Sampies by Commodity Group, 1978-1996 


Commodity group 
Grains Mitk, dairy Fish 
&grain products shellfish 
products & eggs &mests Fruits Vegetables Other Tota! 
percentage of samples without residues found 


1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 


w 


Ww 
Ww Ww 


20 52 58 
19 53 
23 
23 
28 
39 
25 
35 
32 


SESRSSLESS 


be» 
Ww 


53 
59 
80 
62 75 


SS 2s [ers 


Source: Food and Drug Administration, Pesticide Program Residues Monitoring 1996 
(Washington, OC: FDA, January 1998), and earler annual reports 


Notes: Domestic food samples are collected as close as possible to the point of 
production. Fresh produce is analyzed as the unwashed whole, raw commodity. Although 
&@ percentage of samples contain pesticide residues, the percent of samples with over- 
tolerance residues ‘as set by EPA) is low. Between 1973 and 1986; 3 percent of samples 
were classed as violative. between 1987 and 1996 less than | percent were violative 
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Table 3.1 Proved Reserves of Liquid and Gaseous Hydrocarbons in the 
United States, 1977-1996 


Year Crude oil Natural gas Naturai gas liquids 
billion barrels trillion cubic feet billion berrels 


318 207.4 na 
314 208.0 68 
238 201.0 66 
1980 23.8 199.0 67 
23.4 201.7 7.1 
1982 273 201.5 72 
27.7 200.5 73 
1964 28 4 197.5 76 
28.4 193.4 73 
1986 2639 1916 82 
273 187.2 8.1 
1988 268 168.0 82 
1989 26.5 167.1 78 
1990 26.3 169.3 76 
1997 24.7 167.1 75 
1992 23.7 165.0 75 
1933 23.0 162.4 7.2 
1994 22.5 163.8 72 
1995 224 165.1 74 
1996 22.0 166.5 78 


Source: US. Department of Energy, Energy information Administration, U.S. Crude Oil, 


Natura! Gas, and Natural Gas Liquids Reserves, 1996 Annual Report, Table 1, p. 3 and 
Appendix D, H'storical Reserves Statistics, DOE/EIA 0216196) (GPO. Washington, OC, 1997) 
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Table 9.2 U.S. Energy Production by Source, 1960-1996 


Crude ov! Natura! Hydroelectric 
Coal & NGPL gas power 
quadrillion Btu 


10.82 16 40 12.66 1.61 0.01 
10.45 16.76 13.10 166 0.02 
10.90 17.12 13.72 182 0.03 
11.85 17 68 1451 1.77 004 
12.52 17.97 15.30 18s 0.04 
13.06 18.40 15.78 2.06 0.04 
13.47 19.56 17.01 2.06 0.06 
13.83 20.83 17.94 235 0.09 
13.61 21.63 19.07 235 0.14 
13.86 21.98 20 45 2.65 0.15 
1461 22.91 21.67 263 0.24 
13.19 22 58 22.28 2.82 041 
1409 22 64 22.21 286 058 
13.99 22.06 22.19 2.86 091 
14.07 21.05 21.21 3.18 127 
14.99 20.10 19.64 3.15 1.90 
15.65 19.59 19.48 238 2.11 
15.76 19.78 19.57 2.33 2.70 
1491 20.68 19.49 2.94 3.02 
17.54 20.39 20.08 2.93 2.78 
18.60 20.50 19.91 2.90 2.74 
18.38 20 45 19.70 2.76 3.01 
18.64 20.50 18 32 3.27 3.13 
17.25 20 58 16 59 3.53 3.20 
1984 19.72 21.12 18.01 3.39 3.55 
1985 19.33 21.23 16.98 297 415 
1986 19.51 20.53 16.54 3.07 447 
20.14 19.89 17.14 2.63 491 
1988 20.74 19.54 17.60 2.33 5 66 
1989 21.35 18.28 17.85 2.77 5 68 
1990 22 46 17.75 18.36 2.38 6.16 
1991 21.59 18.01 18.23 294 6 58 
1992 21.59 17.59 18.38 2.57 661 
1993 20.22 16.90 18.58 284 6.52 
1994 22.07 16 49 19.35 264 6 84 
1995 21.98 16.33 19.10 3.18 7.18 
1996 22.65 16.27 19.53 3 56 7.17 3.47 


Source. US Department of Energy, Energy information Administration, Annual Energy 
Review 1996, Table 1.2. p. 7, DOE/EIA-0384(96) (GPO, Washington, OC, 1997) 


Notes: NGPL « Natural gas plant liquids. Hydroelectric power includes hydroelectric 
pumped storage which represents total pumped storage facility production minus energy 
used for pumping Other renewables include electricity produced from wood, waste, wind, 
photovoltaic, and solar thermal sources. There is @ discontinuity in this time series 
between 1989 and 1990 due to expanded coverage of nonelectric utility use of renewable 
energy beginning in 1990. Previous-year data may have been revised Current-year data 
are preliminary and may be revised in future publications 
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Table 9.3 U.S. Coal Production by Rank, Mining Method, and Location, 
1960-1996 


Rans Mining method Location 
Bitum Subdb: Arthra- Under 
nous tuminous Lignitte cite ground Surface West East 
millhon tons 


4155 188 2326 417 213 4130 
403.0 74 27396 1409 218 338 6 
422) 1639 287.3 157.1 214 4176 
4589 183 303 0 168 2 237 4535 
4870 72 327.7 1765 25.7 4785 
$12.1 439 338.0 189 0 274 4995 
5339 129 342 6 2042 28.0 5188 5468 
552.6 | 123 352 4 2125 283 536 0 5649 
5452 11.5 346 6 210.1 273.7 527.0 556 7 
547 2 83 10.5 3432 2217 33.3 5377 571.0 
5765 164 97 340 5 272.1 34% 5678 6127 
$21.3 222 87 2772 2863.7 510 5039.9 560 9 
556 8 275 7.1 305 0 2974 643 5382 602.5 
5435 33.9 68 300.1 298.5 764 522.1 598 6 
5457 422 66 278.0 332.1 91.9 518.1 6100 
$775 51.1 62 2335 3612 110.9 5437 654 6 
588 4 6468 62 295.5 389 4 136.1 548 8 6849 
5810 82.1 59 266 6 430 6 163 9 §33 3 697 2 
5340 96 8 50 4274 183 0 487 2 6702 
6123 1215 48 460 2 2214 559.7 781.1 
628 8 1477 6.1 4922 251.0 5787 829 7 
608 0 159.7 54 507 3 263 9 553.9 8238 
620 2 160.9 46 499 0 2739 564 3 838 | 
568 6 151.0 41 300 4 4817 2747 5074 782.1 
1984 649 5 1792 42 543.9 308 3 587 6 895 9 
1985 613.9 192.7 47 350 8 532 8 3249 558.7 883 6 
1986 620 1 189 6 43 360 4 529.9 325.9 564 4 890 3 
636 6 200 2 36 3729 5459 336 8 581.9 9188 
1988 638 | 2235 36 382 2 568 | 370.7 579.6 950 3 
1989 659 8 2312 86 4 33 333 8 5869 3817 599 0 980.7 
1990 693 2 2443  - 35 4245 604 5 398 9 6302 029.1 
1991 650.7 255.3 86 5 34 4072 588 8 4047 591.3 996 0 
1992 6519 252.1 90.1 35 4072 590.3 409 0 588 6 997.5 
1993 5767 2749 89.5 43 351.1 5944 4292 5162 9454 
1994 640 3 300.5 68.1 46 399 | 6344 4672 5663 10335 
1995 6138 328 0 865 47 3962 6367 488 7 5442 1033.0 
1996 644 9 322.2 916 42 4077 655 2 505 1 5578 10629 


Source US Department of Energy, Energy information Administration, Annual Energy 
Review 1996. Table 7.2. 9. 209. DOE E1A-0384(96) (GPO, Washington, OC, 1997) 


Notes. | = inc'uded in bituminous coal! Location refers to east and west of the Mississipp: 
River. Totals may not agree with sum of components due to independent rounding 
Previous year data may have been revised Current-year data are estimates and may be 
revised in future publications 
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Table 39.4 U.S. Petroleum Production and imports, 1942-1996 


ProcGuction Production 
Crude Tote! Crude Total 
ol NGPL Tota! smnports Year Ou! NGPL Total «mports 
mulhon Derrels per Gay milton Derrels per day 


1942 380 023 403 1970 16 
1943 024 437 S 97" ‘as 
7 460 027 497 1972 ? 
1945 469 031 5 00 1973 

1946 0.32 507 1974 

1947 509 036 5 45 1975 

1948 0 40 5 94 1976 

1949 5 05 043 5 46 1977 

1950 0 50 591 1978 

1951 0 56 672 1979 

1952 0.61 6 87 1980 

1953 0 65 7.11 1981 

1954 0 69 703 1982 

1955 0.77 758 1983 

1956 0 80 735 "G4 

1957 081 738 1985 

1958 081 752 1986 

1959 705 0 88 793 1987 

1960 704 0.93 7% 1988 

1‘ O6* 7.18 099 B17 1989 

1962 733 1.02 8.35 1990 

1963 754 1.10 R64 1991 

ee] 761 1.16 877 1992 

1965 7 80 121 9.01 1993 

1966 8 30 128 9 58 1994 

1967 881 141 10.22 2 54 1995 

1968 9.10 151 10 60 2 84 1996 

1969 9.24 159 10 83 3.17 


Seurces: US. Department of Commerce. Bureau of the Census. Historical Statistics of the 
United States: Colonial Times to 1970. Series Mi 143, 138 (GPO. Washington, DC, 1975) 


US. Department of Energy. Energy information Administration, Annual Energy Rewew 
1996, Table 5.1, p. 137, DOE/EIA-0384(96) (GPO. Washington, OC, 1997) 


Notes: Crude oi! includes lease condensate NGPL = Natura! gas plant liquids imports for 


yeers 1941-1949 include crude petroleum products only Previous-year data may heave 
been revised Current year data are preliminary and may be revised in future publications 
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Table 95 U.S. Natural Gas Production, 1960-1996 


We Nonmydro ventec 
carbon gas and Marketed Extraction 
remove flered production OSs 
trillion Cubic feet 


Ree 


ss 


2 
1408 
14 82 
15.29 
16 47 
17.39 
1849 
19.83 
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14 75 
15. 55 
1€ 04 
7.21 
18.17 
19.32 
20.70 
21.92 21.01 
22.49 21.61 
22.53 21.62 
22.65 | 21.73 
21.60 } 20.71 
20.11 19.24 
19.95 19.10 
20.03 19.16 
19.97 939.12 
20.47 | 19.66 
20.18 | 19.40 
19.96 19.18 
18 58 17 B2 
16 88 0 16.09 
18.3 17.47 
17.97 16.45 
16 86 : 16 06 
17.43 16 62 
17.92 17.10 
2 re 17.37 
18.59 17.81 
18.53 ) 83 17.70 
18.71 0.87 17.84 
1993 7 3.10 0 18.98 0 89 18.10 
1994 ) 19.71 0 89 18 82 
1998 ) ) 39 } 19.51 0.91 18 60 
1 996 2 0 19.95 093 19.02 
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Source US Department of Energy. Energy information Administration, Annual Energy 
Review 1996, Table 6.2. 9 187. DOE EIA-0384(96) (GPO, Washington, OC, 1997) 


Notes Extraction toss refers to volume reduction resulteng from the removal of natural gas 
plant hquids Total production refers to dry natural gas Beginning in 1965. all volumes are 
shown on @ pressure bese of 14.73 96).4. at 60 degrees F. Totals may not agree with sum 
of components due to independent rounding Previous yeer data may have been revised 
Current yee data are preliminary and may be revised in future publications 
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Table 9.6 U.S. Production of Electricity by Prime Mover, 1960-1296 


internal 
Fossil-fired steam combus- Geo- 
Natural Petro- tion &gas Nuclear Hydro- thermal! 
Year Coal gas leum turbine power electric & other Total 


Dillion kilowatt-hours 


1960 403 na na 4 1 146 <1 756 
1961 422 na na 5 2 152 <1 734 
1962 450 na na 5 2 169 <1 855 
1963 4394 na na 5 3 166 <1 S17 
1964 526 na na 6 3 177 <1 984 
1965 571 na na 6 4 194 <1 1,055 
1966 €13 na na 5 6 195 1 1,144 
1967 630 na na 5 8 222 1 1.214 
1968 685 na na 9 13 222 1 1,329 
1969 706 na na 14 14 250 1 1,442 
1970 704 361 174 22 22 248 1 1,532 
1971 713 360 206 28 38 266 1 1,613 
1972 771 361 253 36 54 273 2 1,750 
1973 848 323 296 36 83 272 2 1,861 
1974 828 304 273 38 114 301 3 1,867 
1975 853 288 273 28 173 300 3 1,918 
1976 944 284 302 23 191 284 4 2,038 
1977 985 292 338 34 251 220 4 2,124 
1978 976 290 345 36 276 280 3 2,206 
1979 1,075 311 290 32 255 280 4 2,247 
1980 1,162 326 238 28 251 276 6 2,286 
1981 1,203 325 202 25 273 261 6 2,295 
1982 1,192 291 144 16 283 309 5 2,241 
1983 1,259 261 141 17 294 332 6 2,310 
1984 1,342 284 117 17 328 321 9 2,416 
1985 1,402 279 97 16 384 281 11 2,470 
1986 1,386 236 133 16 414 291 12 2,487 
1987 1,464 258 115 18 455 250 12 2,572 
1988 1,541 236 144 22 527 223 12 2,704 
1989 1,554 245 151 29 529 265 11 2,784 
1990 1,560 246 113 22 577 279 11 2,808 
1991 1,551 246 108 14 613 275 10 2.825 
1992 1,576 246 86 21 619 240 10 2,797 
1993 1,639 237 96 25 610 265 10 2,883 
1994 1,635 260 86 36 640 244 9 2,911 
1995 1,653 268 56 44 673 293 6 2,995 
1996 1,736 238 50 44 675 329 7 3,078 


Source: U.S. Department of Energy, Energy Information Administration. Annua! Energy 
Review 1996, Table 8.4, p. 233, DOE/EIA-0384196) (GPO. Washington, DC, 1997) 


Notes: Production refers to electric utility net generation of electricity for distribution 
Hydroelectric power includes hydroelectric pumped storage. Other includes wood, waste. 
photovoltaic, and solar thermal! energy. Totals may not agree with sum of components due 
to independent rounding. Previous-year data may have been revised. Current year data are 
preliminary and may be revised in future publications 
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Table 9.7 U.S. Nuclear Power Plant Operations, 1958-1996 


Operabie Net gener- Operable Net gener- 
nuclear gener- ation of nuclear gener- ation of 
ating units electricity ating units electricity 
number billion number billion 
of units kilowatt-hours of units kilowatt-hours 


1958 
1959 
1960 
1961 
1962 
1963 


0.2 70 276.4 
0.2 68 255.2 
0.5 70 251.1 
17 74 272.7 
2.3 77 282.8 
3.2 233.7 
1964 3.3 1984 327.6 
1965 3.7 383.7 
1966 55 1986 4140 
1967 : 77 455.3 
1968 125 1988 527.0 
1969 13.9 1989 529.4 
1970 218 1990 576.9 
1971 38.1 1991 612.6 
1972 54.1 1992 109 618.8 
1973 83.5 1993 109 610.3 
1974 114.0 1994 109 640 4 
1975 1725 1995 109 673.4 
1976 61 191.1 1996 110 6748 
1977 65 250.9 


ao oa wwe — 


Source: U.S. Department of Energy, Energy information Administration, Annual Energy 
Review 1996, Table 9.2, p. 257, DOE/EIA-0384(S6) (GPO, Washington, DC, 1997) 


Notes: Previous-year data may have been revised. Current-year data are preliminary and 
may be revised in future publications 
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Table 9.8 U.S. Net Energy imports by Source, 1960-1996 


Natural 
Year Coal gas (dry) Petroleum Other 
quadrillion Btu 


1960 -1.02 0.15 3.57 2.74 
1965 137 0.44 5.01 4.06 
1966 -1.35 0.47 5.21 432 
1.35 0.50 49) 404 
1968 1.37 0.58 5.73 4.90 
1969 -1.53 0.70 6.42 5.56 
-1.93 0.77 6.32 - 5.72 
1.54 0.88 8.07 74) 
-1.53 0.97 9.83 9.32 
“1.42 0.98 12.98 12.68 
-1.57 0.91 12.66 12.19 
-1.74 0.90 12.51 0.08 11.75 
-1.57 0.92 15.20 0.09 14.65 
-1.40 0.98 18.24 0.20 18.02 
-1.00 0.94 17.06 0.33 17.32 
-1.70 1.24 16.93 0.27 16.75 
1980 -2.39 0.96 13.50 0.18 12.25 
-2.92 0.86 11.38 0.33 9.65 
2.77 0.90 9.05 0.28 746 
1983 -2.01 0.89 9.08 0.36 8.31 
1984 2.12 0.79 9.89 0.40 8.96 
-2.39 0.90 8.95 0.41 7.87 
1986 2.19 0.69 11.53 0.36 10.38 
2.05 0.94 12.53 0.49 11.91 
1988 2.45 1.22 14.01 0.37 13.15 
1989 -2.57 1.28 15.33 0.14 14.18 
1990 -2.70 1.46 15.29 0.03 14.08 
1991 2.77 1.67 14.22 0.25 13.36 
1992 -2.59 1.94 14.96 0.33 14.64 
1993 -1.78 2.25 16.40 0.32 17.19 
1994 -1.69 2.52 17.26 0.49 18.58 
1995 2.14 2.74 16.87 0.42 17.90 
1996 -2.19 2.75 18.04 0.40 19.00 


Source: U.S. Department of Energy, Energy information Administration, Annual Energy 
Review 1996, Table 1.4, p. 11, DOE/EIA-0384(96) (GPO, Washington, DC, 1997) 


Notes: Net imports = imports minus exports. Other includes coal coke and small amounts 
of electricity transmitted across U.S. borders with Canada and Mexico. Other for 1996 does 
not include coal coke. Totals may not agree with sum of components due to independent 
rounding. Previous-year data may have been revised. Current-year data are preliminary 
and may be revised in future publications 
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Table 9.9 U.S. Energy Consumption by Sector, 1960-1996 


Residential 
Year & commercial industrial Transportation Total 
quadrillion Btu 
1960 13.04 20.16 10.60 43.80 
1961 1344 20.25 10.77 44 46 
1962 14.27 21.04 11.23 46 53 
1963 1471 21.95 11.66 48.32 
1964 15.23 23.27 12.00 50.50 
1965 16.03 24.22 12.43 52.68 
1966 17.06 25.50 13.10 55 66 
1967 18.10 25.72 13.75 57.57 
1968 19.23 26.90 14.86 61.00 
1969 20.59 28.10 15.50 64.19 
1970 21.71 28.63 16.09 66.43 
1971 22.59 28.57 16.72 67.89 
1972 23.69 29.86 17.71 71.26 
1973 24.14 31.53 18.60 74.28 
1974 23.72 30.70 18.12 72.54 
1975 23.90 28.40 18.25 70.55 
1976 25.02 30.24 19.10 74.36 
1977 25.39 31.08 19.82 76.29 
1978 26.09 31.39 20.61 78.09 
1979 25.81 32.61 20.47 78.90 
1980 26.65 30.61 19.69 75.96 
1981 25.24 29.24 19.51 73.99 
1982 25.63 26.14 19.07 70.85 
1983 25.63 25.75 19.13 70.52 
1984 26 48 27 86 19.80 74.14 
1985 26.70 27.22 20.07 73.98 
1986 26 85 26.63 20.81 74.30 
1987 27.62 27.83 21.45 76.89 
1988 28.92 28.99 22.30 80.22 
1989 29.40 29.35 22.56 81.32 
1990 29.48 32.14 22.54 84.09 
1991 30.09 31.76 22.12 83.99 
1993 30.00 33.01 22.46 85.52 
1993 31.13 33.30 23.88 87.34 
1994 31.29 34.19 23.57 89.21 
1995 32.26 34 60 23.96 90.94 
1996 33 88 35.43 24 43 93.81 


Source: US. Department of Energy, Energy Information Administration, Annual Energy 
Review 1996, Table 2.1, p. 41, DOE/EIA-0384(96) (GPO, Washington, DC, 1997) 


Notes: Beginning in 1990, data include renewable energy. Totals may not agree with sum 


of components due to independent rounding. Previous-year data may have been revised. 
Current-year data are preliminary and may be revised in future publications 
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Table 9.10 U.S. Energy Consumption per Capita, 1950-1996 


Total End-use Total End-use 
energy (net) energy energy (net) energy 
consumption consumption consumption consumption 
Year per capita per capita per capita per capita 
million Btu million Btu 


1950 219 194 273 
1951 230 205 261 
1952 226 199 272 
1953 228 274 
1954 218 276 
1955 235 275 
1956 240 1980 259 
1957 236 246 
1958 232 202 1982 231 
1959 238 206 1983 226 
1960 244 212 1984 236 
1961 243 210 1985 232 
1962 250 216 1986 231 
1963 220 237 
1964 226 1988 246 
1965 232 1989 328 246 
1966 24) 1990 338 256 
1967 292 246 1991 333 252 
1968 306 257 1992 335 255 
1969 319 266 1993 339 258 
1970 327 270 1994 343 261 
1971 328 270 1995 346 263 
1972 340 278 1996 354 269 
1973 351 285 


Source: U.S. Department of Energy, Energy information Administration, Annual Energy 
Review 1996, Table 1.5, p. 13, DOE/EIA-0384(96) (GPO, Washington, DOC, 1997) 


Notes: End-use (net) energy consumption is total energy consumption less losses incurred 
in the generation, transmission, and distribution of electricity, less power plant electricity 
use, and less unaccounted for electrical system energy losses. Per capita data are based 
upon the resident population of the 50 states and the District of Columbia, estimated for 
July 1 of each year, except for decennial census years when Apri! 1 data are used 
Previous-yeer data may have been revised. Current-year data are preliminary and may be 
revised in future publications 
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Table 9.11 U.S. Energy Consumption per Dollar of Gross Domestic 
Product, 1959-1996 


Petroleum Petroleum 
& natural Other & natura! Other 
ges energy Total ges energy Total 
thousand Btu per chained (1992) $ thousand Btu per chained (1992) $ 


1959 1403 § 02 19.05 12.90 448 1738 
1960 14.28 5 06 19.37 12.50 456 17.06 
1961 1435 490 19.25 1184 463 16.47 
1962 1420 468) 19.00 10.98 468 15.66 
1963 14.14 478 18 $2 10 54 478 15 32 
1964 13.91 478 18 68 9 86 48) 14 66 
1965 13.57 476 18.33 1984 3 65 478 14 43 
1966 13.53 4 66 18.19 9.15 473 13.88 
1967 13.77 457 18 33 1986 8.91 463 13.53 
1968 14.05 450 18.55 8 96 465 13.61 
1969 14.47 448 18.95 1988 9 00 4 68 13.68 
1970 15.15 446 19.61 1989 8 84 457 13.42 
1971 15.15 19.40 1990 8.61 5.09 13.70 
1972 15.08 19.31 1991 8 63 5.19 13.82 
1973 14.70 434 19.04 1992 8.59 5.10 13.70 
1974 14.19 446 18 66 1993 8.56 5.12 13.68 
1975 13.63 462 18.25 1994 8 48 § 02 13.50 
1976 13.60 4 62 16.22 1995 8 43 5 06 13.49 
1977 13.33 450 17.83 1996 844 5.14 13.58 


Source: US. Department of Energy, Energy information Administration, Annua/ Energy 
Review 1996, Table 1.6, p. 15, DOE/EIA-0035(96) (GPO, Washington, OC, 1997) 


Notes: See Table 2.1 for chained (1992) dollars of gross domestic product. Current-year 
Gata are preliminary and may be revised in future publications 
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jy 9.12 U.S. Consumption of Renewable Energy Resources, 1990- 
1 


Conventional Geo 
hydroelectric therma! Soler 
powe: power 8B .ofvels energy 
quadritiion Btu 


1990 3.104 0 345 2 632 0 067 023 6171 
1991 3 182 0 354 2 642 0 068 027 6273 
1932 2852 0.367 2.788 0 068 030 6 106 
1933 3.13% 0.381 2764 0 069 031 6 403 
1994 2358 0381 283 0.069 0036 6.2782 
1995 3.471 0325 2 946 0.072 0033 6 847 
1996 3.911 0354 3.017 0.075 0 036 7 333 


Source: US. Department of Energy. Energy information Administration, Annual Energy 
Review 1996, Table 10.1, p. 263, DOE E1A-0384(96) (GPO, Washington, OC, 1997) 


Notes. Hydroelectricity generated by pumped storage 1s not included mm renewable energy 
estimates. Conventional hydroelectric power includes electricity met mmports from Canada 
that are derived from nydroelectric energy Geothermal power includes electricity rmports 
from Mexico that ere derivec from geothermal energy. Geothermal includes only grid 
connected electricity, excludes shaft power and remote electrical power Brofuvels are wood 
wood weste, peat, wood sludge, Municipal solid weste, agricultural waste, straw, trres 
landfill gases, fish ov, and/or other waste, and ethanol blended into motor gasoline Solar 
energy includes photovoltaic energy Wind energy includes only grid-connected electricity 
excludes direct heat applications 
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Table 9.13 Estimates of U.S. Energy Intensity by Sector, Selected Years, 
1977-1995 


Transportation 
Passenger Freight 
LOmMmMmercia Manutacturing automobiles trucks 
thousand thous. Btu per thous. Btu thous. Btu 
Btu 1987 $ value of per vehicle per vehicie 


shipments mile mile 


1977 : : 9.11 14.16 
1976 +3 8 96 14 06 
1979 2€ | 873 13.98 
1980 ’ ; 8.13 13.46 
1961 789 13.39 
1982 756 13.10 
1983 a 731 13.14 
1964 : 703 13.07 
1985 6 88 13.12 
1926 6.85 13.08 
1987 6.52 13.01 
1988 6.30 12.79 
1989 6.16 12.49 
1990 5.95 12.17 
1991 ; 5.77 11.84 
1992 5.77 11.94 
1993 5.95 11.05 
1994 5 63 11.12 
1995 na 5 55 11.04 


Sources: Davis. 1 C. Transportation Energy Databook: Edition 17, Table 2.15, p. 2-18, and 
Table 2.16, p. 2-19, ORNL-6919 (US. Department of Energy. Oak Ridge National Laboratory, 
Oak Ridge, TN, 1997 


US. Department of Energy. Energy information Administration, Annual Energy Review 
1995, Table 24.9 45, DOE/EIA-0384/(95) (GPO, Washington, DC, 1996) 


Annual Eneray Rewew 1996. Table 28. » 53 and Table 2.18. 0. 75, DOE/EIA-03984/(96) 
GPO, Washington, OC, 1997 


Notes: a =< not available Residential energy intensity data are derived from the 
Residential Energy Consumption Survey which was first conducted in 1978 and then 
trreennially sence 1984 Commercial eneray intensity data are from the Commercial 
Buridings Energy Consumption Survey. first conducted in 1979 and then triennially since 
1983. Manufacturing energy intensity data are derived from the triennial Manufacturing 
Energy Consumption Survey (MECS: The next MECS will be conducted for the reporting 
yeer 1998. with subsequent «S's being conducted every 4 years thereafter 
Transportation energy intensity Gata are reported annually 


\MERICAN RIVER 

















Transportation 














lransportatio:: 


Table 10.1 U.S. Passenger-Miles of Travi’ Five-Year intervals, 1960- 
1990, and Annually, 1991-1996 


Year Highway Transa Raw ae Total 
Dilhon pessenger miles 


1960 1418.00 420 17.10 33 40 1473.00 
1965 1 676 00 410 13D 57 60 1,753.00 
1970 2,032.00 460 620 117.50 2.220 00 
1975 2,362 00 450 390 147 40 2,518.00 
1980 2 5€2 00 33.90 450 273.00 2,803.00 
1965 2 845 90 39 €9 4 80 790.10 3,158.00 
1990 3. BE 00 41.40 6 00 358 90 3 683 00 
1991 3,63" 00 30.70 630 350 4,007 00 
1932 3,746.00 40 30 6 10 365 4,137 00 
1933 3,875 00 39 40 620 372. 30 4223.00 
1994 3,918.00 39 6 5 90 396 80 4343 00 
1995 3 B68 CO 33 80 5 50 41440 4.308 00 
1996 3,962 00 4130 5.10 445 20 441200 


Source US Department of Transportation. Bureau of *ransportaton Statistics, Nationa! 
Transportation Statistics 1998, Table 1.10 (DOT, BTS, Washington, OC, 1998) 


Notes. 87S hes rounded the categories on this table as follows: to the nearest billion 
passenger miles Passenger Miles. total. Highway. to the nearest 100 milhon passenger. 
rowhes: Aur, Transit. and Rav Mighwey includes passenger car and taxi, motorcycle, other 2- 
axie 4tere vetucie, single unt 2-axie 6 tre or more truck, combination truck, imtercity bus. 
and school bus Mighway passenger miles are cai -uisted b. “ultiplying vetcie-miles of 
travel es cited by the US. Department of Tranepon.- ‘ederal Highwey Administration 
by the nurnber of occupants for each vetcle type (as estrrnated by the US Department of 
Transportation. Federal Highway Administration using the Nationwide Persona’ 
Traneportation Survey). Transit includes motor bus, light rail, heavy reil, trolley bus. 
com nuter rail, demand response. ferry boat. and other Transit pessenger-miles are are 
curmulatrve sum of the distance ridden by each passenger Rail includes intercity’ Amtrak, 
winch begen operations om 1971 Rail passenger-miles represent the movement of one 
pessenger for one mile Does not include contract commuter passengers Ar includes air 
carrer. certified domestic service and general aviation A carrer paessenger-miles ere 
computed by the summation of the products of the aircraft miles flown on each inter. 
airport hop multiphed by the number of passengers carried on thet hop 
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Table 102 U.S. Ton-Miles of Freight, Five-Year intervals, 1960-1990, and 
Annually, 1991-1996 


intercity Cless | Dormestic Dornmestic 
truck rer ee Carrer water 
Dillton ton-miles 


285 00 $7231 055 413.33 

3$9 00 697 88 13 483 80 

41200 764 8) 2.19 596 20 

£54 00 754 25 347 565 36 

555 00 918 96 453 321 84 588 20 

610 00 876 98 5.16 892.97 564 30 

735 00 1.033 97 9.06 833 54 584 10 

758.00 1038 88 8 86 848 40 578 50 

815.00 1066.76 9 82 856 69 588 80 

861 00 1,109.31 10 68 789 66 532.90 
1994 908 90 1.200 70 1180 814 92 591 40 
1995 $21.90 1 305 69 12.52 807.73 601.10 
1996 986 00 1 355 38 12 86 764 69 619.20 


Sewrce US Depertment of Trensportstion. Bureeu of Transportation Statistics. Nationa! 
Transportation Statistics 1998. Table 1.11 (DOT, BTS. Washington, OC, 1998) 


Notes A: includes revenue ton-miles of frenght. US and forergn mai. and express Ra! 
nmcludes revenue ton-mrles Domestic water excludes intraterritorial traffic, for which ton 
rules were not compiled Domestic water data for 1980 refiect start up between 1975 and 
"980 of Alaska pipelrne and subsequent water transport of crude petroleum from Alaskan 
ports to mainiand US. for refining 
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Table 10.3 Average Annual U.S. Vehicle-Miles of Travel and Fuel 
Consumption per Vehicle, 1960-1996 


Sources 
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Table 10.4 U.S. Personal Travel per Household, Driver, and Mode, 1969, 


1977, 1983, 1990, and 1995 
Characteristics Year 
of persona! travel Uni 1969 1977 1983 1990 1995 
Persons per household no 3.16 2.83 2.63 256 244 
Licensed drivers per household no 1.65 1.69 1.72 1.75 1.79 
Vehicles per household no 1.16 1.59 1.68 1.77 1.78 
Daily vehicle trips per household no 3.83 3.95 4.07 4 66 6.35 
Daily vehicle miles per household mi 34.01 32.97 32.16 41.37 57.25 
Average vehicle occupancy rate per.veh na 1.90 1.70 1.60 1.59 
Home to work per.'veh na 1.30 1.30 1.10 1.14 
Family & persona! business per.‘veh na 2.00 1.80 1.80 1.82 
Shopping per. ‘veh. na 2.10 1.80 1.70 1.73 
Socia! & recreation per./veh na 2.40 2.10 2.10 2.17 
Average vehicle trip length mi 8.90 8.40 7.90 3.00 9.10 
Home to work mi. 9.40 9.10 8.50 10.60 11.60 
Family & persona! business mi 6.50 6.80 6.70 7.40 na 
Shopping mi 440 5.00 5.30 5.10 na 
Social & recreation mi 13.10 10.30 10.50 11.80 na 
Vacation mi. 160.00 7790 113.90 11490 na 
Average distance to work mi 9.40 9.20 8.50 1060 11.60 
Dy * aomobile mi 940 9.10 9.90 10.40 na 
by truck mi. 14.20 10.60 11.40 13.00 na 
by bus mi 8.70 7.20 8.60 9.30 na 
Average annual travel per driver 1,000 mi. 8.69 9.92 10.29 13.13 na 
by male drivers 1,000 mi. 11.35 13.40 13.96 16.64 na 
by female drivers 1,000 mi. 5.41 594 6.38 9.53 na 
Average annual personal travel* 1,000 mi. 7.66 947 9.14 10.42 na 
by private vehicle 1,000 mi na 8.15 7.52 9.18 na 
by public vehicle 1,000 mi na 0.25 0.24 0.24 na 
by other mode 1,000 mi na 1.06 1.37 0.97 ne 


Sources: U.S. Department of Transportation, Federal Highway Administration, 1990 NPTS 
Databook: Nationwide Personal Transportation Study, Vol. | (DOT, FHWA, Washington, DC, 
1993) 


, 1990 NPTS Databook: Nationwide Personal Transportation Study, Vol. i (DOT, FHWA, 
Washington, DC, 1995) 


-, Our Nation's Travel: 1995 NPTS Early Results Report, Technical Appendix (DOT, FHWA, 
Washington, DC, 1997) 


Notes: “per person. Household vehicies include automobiles, station wagons, and 
vanbuses/mini-buses, and, except for 1969, light pickups and other light trucks. Household 
vehicles are those that are owned, leased, rented, or company owned and left at home to 
be regularly used by household members. They also include vehicles used solely for 
business purposes or business-owned vehicles if left at home and used for the home-to- 
work trip (e.g., texicabs and police cars). Average vehicle trip length for 1969 is for 
automobiles only. Family and persona! business includes vehicle trips to shop, pickup or 
deposit passengers, shoe repair, haircuts, etc. So: si/recreation includes vehicle trips to 
visit relatives and friends, go to a movie or play, attend or participate in a sporting event, 
etc. Private vehicle modes of trave! include automobile, van, pick-up truck, and motorcycle 
Public transportation includes bus, commuter rail, subway, elevated rail, streetcar, and 
troliey. Other includes airplane, Amtrak, taxi, schoo! bus, moped, bicycle, and, except for 
1969, walking. 


362 rHE AMERICAN RIVER 


ALONG 





Transportation 


Table 10.55 Journey-To-Work Mode for U.S. Working Population, 1960- 


1390 

Mode of Year 

transportation 1960 1970 1980 1990 
U.S. working population, in millions 

Private vehicle 4299 61.96 83.02 101.29 

Public transit 781 6.51 6.01 5 89 

Walked to work 642 5 69 541 449 

Worked at home 4 66 2.69 2.18 3.41 

Tota! 61.87 7€.85 96.62 115.07 
percent of U.S. working population 

Private vehicle 69 48 80.63 85.92 88.02 

Public transit 12.62 8 48 6.22 5.12 

Walked to work 10.37 740 5.60 3.90 

Worked at home 754 3.49 2.26 2.96 


Source: US. Department of Commerce, Bureau of the Census, Census of Population and 
Housing for 1960, 1970, 1980, and 1990 (GPO, Washington, DC, decennial). 


Table 10.6 Congestion on U.S. Urban interstate Highways, Selected 


Years, 1975-1996 

Peak-hour Peak-hour Average 

travel time miles traveled daily 

under congested under congested vehicles 
Year conditions conditions per lane 
percent thousands 

1975 4) 23 na 
1978 48 29 na 
1980 52 28 na 
1982 53 28 ne 
1984 55 30 9.99 
1986 63 37 10.79 
1988 67 42 11.68 
1990 69 45 12.26 
1992 70 46 12.38 
1994 68 45 12.81 
1996 54 33 13.38 


Source; US. Department of Transportation (DOT), Federal Highway Administration 
(FHWA), Highway Statistics 1996, Chart “Urban Interstate System Congestion Trends,” p. V- 
70 (DOT, FHWA, Washington, OC, 1997) 


Notes: Congestion refers to percent of mileage or peak hour travel with the voiume-to- 
service ratio equal to or greater than 0.80. Congestion data for 1996 not strictly comparable 
to data for previous years because of changes in capacity (service flow) calculation 
procedures 
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Global Atmosphere and Climate 


Table 11.1 World Population, eaten Seer. ene Caangyaeaiee 
Carbon Dioxide Emissions by Region, 1 


1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 


North America 

Population 4663500«=C«dS SSS HSC iSE—ia3##4 CCl BEE SUS’ 

Energy consumption 89 92 96 38 98 98 99 101 103 106 

CO2 emissions 1,385 1436 1,515 1541 1474 1494 1527 1,527 1,663 1,684 
Cen. & So. America 

Population 3277 33 339 346 32 38 34 $30 %36 383 

Energy consumption 13 13 14 14 14 15 15 16 7 020? 

CO emissions 163 «175 178 178 #177 «©18606«6184 0 «62040 soa 224 ss 2K 
Western Europe 

Population 446 448 451 454 457 460 463 466 468 471 

Energy consumption 61 62 63 64 64 65 64 64 6 6«66 

CO2 emissions 908 912 883 9312 9320 3900 885 872 #859 890 
Eastern Europe 

Population 378 332 333 335 4 «6390)«|«639206—CU3820C Cs 382s—s382~—s« 383 

Energy consumption 70 72 74 73 71 67 63 59 53. ésé5 

COz emissions 1.298 1.347 1,368 1,335 1,223 1,173 1,060 1009 880 934 
Middle East 

Population 116 119 123 126 130 134 137 141 145 149 

Energy consumption 9 10 10 11 1 1 12 13 3 «14 

COz emissions 147 146 «6157 «#8 «61163 «691670 |=6312 i200 ss 208 )=—s «235s 24 
Africa 

Population 574 591 608 624 641 661 #682 703 #724 746 

Energy consumption 10 10 10 10 10 1 11 1 12 12 

CO emissions 169 «#166 «©6178 «©1800 «6182 186 1940195198196 
Far East & Oceania 

Population 2,740 2,785 2.836 2887 2,934 2,982 3,030 3,078 3,145 3,195 

Energy consumption 61 64 69 72 74 77 80 86 91 86 

CO emissions 1,199 1,256 1,356 1,383 1449 1534 1,611 1,659 1,785 1875 
WORLD 

Population 4.927 5,009 5,094 5.180 5,266 5.356 5442 5528 5,634 5,724 

Energy consumption 313 323 335 341 43 33 06l6UMShCU SCS 

CO2 emissions 5.270 5,440 5,635 5,693 5.593 5.785 5,671 5,674 5,844 6,066 


Sources: U.S. Department olf Energy, Energy 'nformation Administration, international 
Energy Annual 1995, Appendix Table E1,. pp. 169-'70. and Appendix Table 81, pp.121-124, 
NOE /EIA-0219195) (GPO, Washington, OC, 1996) 


Marland, G. and T. Boden, Oak Ridge National Laboratory, “Global CO> Emissions From 
Fossil-Fuel Burning, Cement Production, and Gas Fiaring,” NDP-030/R7 (an internet 
accessible numerical database) (Carbon Dioxide information Analysis Center, Oak Ridge 
National Laboratory, Oak Ridge, TN, 1997). 


Notes: Population is expresse” in millions, energy consumption in quedrillion Btus, and 
CO2 emissions in million metric tons of carbon and rounded to the nearest integer Energy- 
related carbon dioxide emissions refers to emissions from fossil fuel burning and ges 
flaring, excludes emissions from cement production. Regional grouping of countries in 
sources have been reconciled as fol’ws North America includes Mexico, Western Europe 
includes Germany and Turkey; Eastern Europe includes the former USSR, and Far East and 
Oceama includes Centrally Planned Asia 
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Table 11.2 Global Emissions of Carbon Dioxide From Fossil-Fuel 
Burning, Cement Production, and Gas Flaring, Five-Year intervals, 1950- 
1960, : 1d Annually, 1961-1995 


Fossil-fuel burning Cement Gas Per 

Year Solid Liquid Gas production flaring Total capita 
million metric tons of carbon tons 

1950 1,070 423 97 18 20 1,627 06 
1955 1,208 625 150 30 26 2,033 07 
1960 1411 850 235 43 24 2,563 08 
1961 1,349 905 254 45 24 2,577 08 
1962 1,351 96° 277 49 23 2,681 03 
1963 1,397 1,053 300 51 25 2,826 03 
1964 1435 1,138 328 57 31 2,983 03 
1965 1461 1,221 351 59 36 3,127 093 
1966 1478 1,325 380 63 39 3,285 1.0 
1967 1,448 1424 410 65 52 3,399 1.0 
1968 1448 1,552 445 70 56 3,571 1.0 
1969 1,487 1,674 487 74 67 3,789 1.0 
1970 1,556 1,838 516 78 76 4,064 1.1 
1971 1,556 1,946 554 B4 88 4,227 1.1 
1972 1,572 2,055 583 39 94 4,395 1.1 
1973 1,580 2,240 608 95 110 4,633 12 
1974 1,577 2,244 618 96 107 4,641 12 
1975 1,671 2,131 623 95 93 4,613 1.1 
1976 1,708 2,313 647 103 109 4 880 12 
1977 1,770 2.389 646 108 104 5,018 12 
1978 1,786 2,383 674 iBT = 107 5,066 12 
1979 1 882 2,534 714 119 100 5,348 12 
1980 1,938 2,407 726 120 89 5,279 12 
1981 1,910 2,271 736 121 72 5,109 1.1 
1982 1,973 2,176 731 121 69 5.069 1.1 
1983 1,078 2,161 733 125 63 5.060 1.1 
“984 2,070 2.185 791 128 58 5,231 1.1 
1985 2,225 2,170 822 131 57 5 404 1.1 
1986 2,286 2,279 840 137 54 5 596 1.1 
1987 2,337 2,289 903 143 51 5,723 1.1 
1988 2,401 2,392 949 162 53 5,947 12 
1989 2434 2,429 983 156 50 6,053 12 
1990 2,374 2,496 1,020 157 60 6,109 12 
1991 2,311 2,606 1,030 161 70 6,178 1.1 
1992 2,337 2,497 1,019 169 62 6,084 1.1 
1993 2.275 2,498 1,040 177 63 6,053 11 
1994 2,435 2.541 1,064 188 td 6,292 1.1 
1995 2,540 2 568 1,140 193 64 6,506 11 


Source: Msriand, G and T Boden, Oak Ridge Nationa! Laboratory, “Globe! CO2 Emissions 
From Fossil-Fuel Burning, Cement Production, and Gas Fiaring,” NDP-030/R7 (an internet 
accessible numerical database) (Carbon Dioxide information Analysis Center, Oak Ridge 
Nationa! Laboratory, Oak Ridge, TN, 1997) 
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Table 11.3 Global Production and Atmospheric Release of 


1960-1995 
CFC-11 CFC-11 CFC-12 CFC-12 
Annual! Cumulative Annual Cumulative 


Year Prod Re! Prod Rel Unrel Prod Re! Prod Re! Unre!l 
million kilograms 


1960 50 4) 287 252 393 39 89 828 695 155 
1961 61 52 347 305 48 109 100 937 734 166 
1962 78 65 425 370 62 128 115 1,065 909 183 
1963 933 80 519 450 77 146 134 1.211 1,043 199 
1964 «6111 95 630 545 os 170 156 1,381 1,198 218 
1965 123 108 753 653 111 190 175 1,571 1,374 237 
1966 141 121 894 775 133 216 195 1,768 1,569 264 
1967 160 138 861,053 912 157 243 220 2,030 1,788 293 
1968 183 157 «1,237 1,069 186 268 «62470 2.298) = 22,035 320 
1969 =—217 162 «1,454 1,251 225 2397 274 «=62,595 862,309 351 
1970 238 207 1,692 1,457 260 321 300 «62,916 2,609 380 
1971 263 227 =: 1,955 1,684 300 342 322 3258 293) 408 
1972 307 256 2,262 rp 356 380 350 3638 3,281 445 
1973 349 292. 2,611 2,233 418 4233 37 4,061 3,668 495 
1974 370 321 2,981 2,554 472 43 64419 «©4504 844,087 530 
1975 314 311 3.295 2,865 479 381 404 4885 4491 516 
1976 340 317 3635 3,182 508 41) 390 5296 4881 547 
1977. 321 304 863,955 3,486 529 383 371 5678 5252 568 
1978 309 284 4264 3,769 §59 372 341 6,050 5,594 608 
1979 290 264 4554 4,033 589 357 338 §6€=6.66408 86,931 637 
1980 290 251 4843 4264 632 350 333 «66,758 86,264 663 
1981 287 248 5.130 4532 675 351 341 7,109 6604 683 
1982 271 ‘o> 6482 4,771 711 328 337 7437 =©6,942 681 
1983 6292 we 5693 5024 755 355 343 7,793 7,285 702 
1984 312 271 6006 5,295 801 382 359 #68175 7,645 736 
1985 327 281 6,332 5,576 851 376 368 8=—s: 85551 8,013 752 
1986 6350 295 6683 5871 912 398 377 6949 =—s« 8389 784 
1987 382 311 7065 6,182 989 425 387.) «9,374 ~=—s «8,776 833 
1988 86376 315 7,441 6496 1,056 42) 393 «(9.795 «= «9, 169 871 
1988 86303 265 7,743 6,761 1,098 380 365 10.175 9,533 896 


1990 233 216 7976 6978 1,118 on 311 10406 9,844 822 
1991 214 188 868,190 7,166 1,147 225 272 «©1063 10,116 78) 
1992 186 171 +48,376 7,337 «81,165 216 255 10,847 10,371 747 
1993 «147 158 8523 7495 1,156 215 328 611,062 10,609 723 
1994 60 137 «= 8.583 7,632 1,080 13 212 «13,195 10820 655 
1995 33 124 8,616 7,756 989 83 189 «611,278 = 11,009 551 


Source. Alternative Fiuorocerbons Environmental Acceptability Study. Production. Seles 
and Atmospheric Release of Fluorocarbons Through 1995 (AFEAS, Washington, DC, 1997) 


Notes: Prod « Produced. Rel = Released Unrel = Unreleased Data are rounded to the 
nearest million kilograms. Production data are voluntarily reported by the chemical 
industry through a survey conducted by an independent accountant, Grant Thornton LLP 
The companies surveyed have production in the following countries Argentina, Australia, 
Brazil, Canada, the European Union, Japan, Mexico, South Africa, United States, and 
Venezuela Data collected by AFEAS for 1995 represent a diminished fraction of globai CFC 
production, informally estimated to be less than 50% Global coverage for previous years is 
estimated to be as follows: 1962, 87%, 1983, 66%, 1964, 66%. 1985, 83%, 1986, 62% 1987, 
80%; 1988, 79%, 1989, 78%; 1990, 70%; 1991, 70%, 1962, 75%, 1993, <75%; and 1994, <60% 
For years prior to 1982, global coverage is assumed to be 100%. Atmospheric release of 
CFCs is calculated using deta compiled by Grant Thornton LLP and assumptions about the 
rate of release from end-use applications 
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Table 11.4 Global Atmospheric Concentrations of Greenhouse and 
Ozone-depleting 


Gases, 1970-1996 
Carbon 

Carbon tetra- Methy! CFC- Total Nitrous Meth- 

dioxide chloride chioro 1 CFC. CFC- chlorine oxide ane 
Year (CO>) (CClg) form (CCiF) 12 133 igas) (N20) (CHa) 

ppm ppt ppt ppt ppt ppt ppt ppb ppo 

1970 325.5 na na na na ne na na na 
1971 326.2 ne ne na na na na na na 
1972 327.3 na nea na na na na na ne 
1973 323.5 na na na na na na na na 
1974 330 1 na na née na ne na na na 
1975 331.0 na na na ne na ne ne na 
1976 332.0 na na na na na ne ne na 
1977 333.7 ne na na na nea na na na 
1978 335.3 88 58 139 57 na 1,457 298 na 
1979 336.7 88 63 147 «72 na 1,529 299 na 
1980 338.5 90 71 158 289 na 1,622 299 ne 
1981 333.8 91 76 166 305 na 1,698 299 na 
1982 341.0 93 82 175 325 26 1,871 301 na 
1983 3426 44 86 182 341 28 1,945 302 na 
1984 344 4 95 89 190 355 31 2,024 303 na 
1985 345.7 97 33 200 376 3 2,127 304 na 
1986 347.0 98 97 209 394 40 2,222 305 1,600 
1987 348 8 100 100 219 411 48 2,321 306 1,611 
1988 351.3 101 104 231 433 53 2,432 306 1,619 
1989 ? 101 108 240 452 59 2,531 306 1641 
1990 3540 102 117 243 469 66 2,626 307 1645 
1991 3555 102 114 254 483 71 2.691 307 1,657 
1992 356 3 101 118 260 496 77 2,762 308 1673 
1993 357.0 101 113 260 502 79 2.768 308 1,671 
1994 358 8 92 106 262 512 81 2.774 309 1673 
1995 361.0 99 97 261 519 82 na 309 1,681 
1996 3626 99 87 261 522 82 na 310 1,669 


Sources: Carbon dioxide: Keeling, C.D... Scripps institution of Oceanography, 
“Atmospheric CO Concentrations -Mauna Loa Observatory, Hawai, 1958-1996," NDP 
001/R7 (an Internet accessible numerical database) (Carbon Dioxide information Analysis 
Center, Oak Ridge National Laboratory, Oak Ridge, TN, 1997) 


Trace gases: Prinn, R.G., et al. “Continuous High Frequency Gas Chromatographic 
Measurements of CHg, N20, CFC-11, CFC-12, CFC-113, methy! chioroform, and carbon 
tetrachloride” NDP.ale (1978-1985), NDOP-gage (1981-1996), and NDP-agage (1994-1996) 
(Internet accessible numerical databases) (Carbon Dioxide information Analysis Center, Oak 
Ridge Nationa! Laboratory, Oak Ridge, TN, 1997) 


Notes: ppm «= perts per million. ppb = parts per billion. ppt = parts per trillion. CFC « 
Chlorofiuorocarbon All estimates are by volume 1996 trace gas concentrations are for the 
first quarter only 
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Global Atmosphere and Climate 


Table 11.5 Annual Global Surface Temperature Anomalies, 1960-1996 


1961 024 024 028 000 024 O57 O10 O11 022 OSS O67 


1965 002 02) G2 O08 O83 O68 O21 O24 O00 O68 O31 
1966 014 O19 O64 O26 045 017 O26 O3F O21 OO 0.13 
1987 976 O30 O67 O82 O42 O10 O86 112 O88 001 063 
1988 037 O41 O33 045 137 046 044 O65 O26 045 040 
1989 024 048 00: O86 O29 ©4 OF O28 O0F O73 102 
1990 056 076 O83 O80 O87 O08 O38 O79 O33 104 1064 
1991 046 046 O81 O55 125 003 O82 O89 044 033 O64 
1992 014 008 O20 040 076 O68 O84 O16 O22 O05 023 
1993 016 O30 O02 O33 009 042 O35 O32 O32 014 1.10 
1994 035 O54 O8 O85 042 010 O42 O86 O89 O84 O36 
1995 064 098 O28 076 O17 040 085 O64 O78 113 #145 
1996 046 049 O42 O67 154 ©32 O62 O3%F 10 016 084 


Source: Angel!, JK Air Resources Laboratory, National Oceanic and Atmospheric 
Admunistration, “Annual and Seasonal Globe! Temperature Anomalies in the Troposphere 
and Low Stratosphere, 1956-1996." NDP-O08/R4 (an internet accessible numerical database) 
(Carbon Dioxide Information Analysis Center, Oak Ridge, TN, 1997) 


Notes: Zona! regions are defined as follows: Northern Hemisphere (equator - 90 N), 
Southern Hemisphere (equator - 90 S); Tropical (30 S - 30 N); South Polar (90 S - 60 S): 
South Temperate (60 S - 30 S): South Subtropical (30 S - 10 S); Equator (10 N - 10 S); North 
Sulytropical (10 N - 30 NN). North Temperate (30 N . 60 N), and North Polar (60 N . 90 N) 


ALONG THE AMERICAN RIVER 5 | 














Appendices 


NEPA Statistical Tables 


Environmental Statistics 
Programs Managed by Agencies 
of the U.S. Government 


373 














UN PACE 














374 








NEPA 


Statistical ‘Tables 











BLANK PAGE 











, = j 
National Environmental Policy 


Table 1. NEPA Cases by Agency for 1995 





Number 
Number of resulting in 
Agencies cases filed injunctions 


Number of 
myunctions 
trom pre- 
1995 cases 








Agnculture, Department of 

Aur Force, Department of 

Army, Department of 

Commerce, Department of 

Energy, Department of 

Environmentai Protection Agency 

Federal Fmergency Management Agenc: 
Federal Energy Regulato-» Commission 
Health & Human Services, Department of 
Housing & Urban Development Department if 
Naw, Department of 

Nuclear Regulatory Commussior 

Surtace Transportation Board 
Iransportation, Department of 

lreasurv, Department of 

lennessee Valley Authority 


U.S. Army Corps of Engineers 


TOTAL 


Table 2. Causes of Action Filed Under NEPA in 1995 and 1996 


where injunction 
issued in 1995-1996 


1995 


Causes of Action 





Inadequate Environmental Impact Statement 

No Environmental Impact Statement 

Inadequate Environmental Assessment 

No Environmental Assessment 

No Supplemental Environmental Impact Statement 


Other 





TOTAL 
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~ 


lable 4. Plaintiffs for NEPA Lawsuits in 1995 and 1996 


Pre-1995 
where myunction 
Plaintiffs issued in 1995-1996 1995 
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Environmental Statistics Programs Managed by Agencies of the U.S. Government 


Frequency 
Program Sponsor Coverage Most Recent Report 


Major Uses of USDA State, regional, and national Five-year intervals 
Land in the Economic estimates of acreage in 15 coincide with USDA 
United Si 2s Research land uses between years Census of Agriculture; 
Service 1945-1992 1995 report’ and 
database?. Annual! 
reports for crop- 
land used for crops? 


National USDA Determines status, condition, Surveys are 
Resources Natural and trends of soil, water. and conducted every 5 
inventory Resources related resources on nonfederal years; 1995 report 
Conservation ands. Data are usedto formu- with 1992 data“ 
Service late policy and assist in Data key to develop- 
strategic planning of conser- ment of Geography of 
vation and environmental Hope? and State of 
programs at national, regional, the Land reports 6 
and loca! levels 


Agricultural USDA Estimated treated acreage Annual collection 
Chemical Usage National and application quantity of for fiel® crops; 1998 
Statistics Agricultural fertilizer nutrients and report with 1997 
Statistics pesticide ingredients applied data.’ Biennial 
Service and to field crops, vegetables, reports for vegetables 
Economic and fruits; includes state and fruits; 1997 
Research estimates for those states report for vegeta>ies 
Service where the commodities are with 1996 data? rid 
predominantly produced 1998 report for fruits 
with 1997 data.9 
Annual collection for 
restricted use 
pesticides; 1997 report 
with 1996 data. '° 


Notes 


'http://www.econ.ag.gov/epubs/pdf/arei/97 upd/upd97-3.paf 
2http://usda mannlib.cornell edu/data-sets/land/89003) 
3http://www.econ.ag.gov/epubs/pdf/arei/97 upd/upd97-5 pdf 
“hittp://www.nha.nrcs.usda.gov/NRi/intro. htm! 
Shttp://www.nhgq.nrcs. usda.gov/CCS/GHopeHit htm! 
6http://www.nha nrcs.usda.gov/land/home htm! 
7http://usda.mannlib.cornell.edu/data-sets/inputs/9x171/97171 
8http://usda. manniib.cornell.edu/data-sets/inputs/9Y 172/97172 
Ihttp://mannlib.cornell.edu/data-sets/inputs/9x 172/96172 
1Onttp://jan manniib.cornell.edu/reports/nassr/other 
pcu-bb/agricultural_ chemical usage 1996 restricted use pesticides summary 12.18.97 
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: ————s Statistics Programs \lanaged hv 


Frequency 
Program Sponsor Coverage Most Recent Report 


Forest Insect USDA Data for U.S. federal, state Annual collection 
and Disease Forest and private forest lands 1998 report with 
Conditions in Service data analyses by region 1997 data 
the United ownership, type of insect 
States disease, and area affected 

trend data availiable 


Forest Health Measures, interprets, and re Annual assessment 
Monitoring ports effects of forest pests, air 1997 update." 
Program pollution, other stressors, and 

management methods on the 

health of U.S. forests in three 

increasingly intensive phases 

detection monitoring to deter 

mine annual differences from 

baseline conditions or trends; 

in-depth evaluation monitoring 

to determine cause, extent, and 

severity of detected changes; 

and intensive-site ecosystem 

monitoring to provide detailed, 

long-term research data for 

predicting future conditions 


Forest USDA Inventory with trend 5-year cycle; 
inventory and Forest information on extent, 1993 report 
Analysis Service condition, ownership, and with 1992 data;'2 
composition of U.S. forests; 1997 update in 
wildlife habitat, forage progress 
production, and other 
resource characteristics 


Land Areas of USDA Data on extent and Annual reports. '3 
the Nationa! Forest characteristics of forest, 
Forest System Service range, and related lands in 

the Nationa! Forest System 


Tree Planting USDA Summary of tree planting in Annual reports; 


in the United Forest the United States 1996 report with 
States Service 1996 cata 


Notes 
“http://www. fs fed. us/foresthealth/fh index htm! 


'2http://www srsfia.usfs.msstate.edu/rpa/rpa htm 
‘3http/'‘www fs fed us/database/lar 
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Environmental! Statistics Programs \lanaged by Agencies of the U.S. Government 


Frequency 
Program Sponsor Coverage Most Recent Report 


Pollution DOC Summary of all spending for Annual! reports; 
Abatement Bureau of PAC by business, government, 1996 report 

Control Economic and consumers, and by type with 1994 data." 
Expenditures Analysis This series was dis- 
(PACE) continued after 1994. 


Survey of DOC Annual operating costs and Annual collection, 
Pollution Bureau of capital expenditures for 1973-1994 (except 
Abatement the Census pollution abatement activities 1987).'> This series 
Costs and in manufacturing industries. was discontinued 
Expenditures after 1994. 


Nationa! NOAA Reports on status of classified 5-year cycle; 
Shellfish Nationa! shellfishing waters as indi- 1995 register and CD- 
Register Ocean cators of bacterial water quality ROM." 
of Classified Service nationwide; state classification 
Waters of growing waters for com- 

mercial harvest of oysters, 

clams, andmussels based on 

actual or potential pollution 

sources and coliform bacteria 

levels in surface waters 


Fisheries NOAA Nationa! compilation, analysis, Collect daily/ 
Statistics National and dissemination of biological, monthly/yearly 
Program Marine economic, and sociological information 
Fisheries statistics from U.S. commercial from primary 
Service! (domestic and high seas) and and secondary 
recreational fisheries. Mostly sources; monthly, 
marine; historical time series, quarterly, and 
some dating back to 1800s; annual 
some world (FAO, EC) fishery _publications.'” 
data, foreign nation data on 
fisheries in U.S. weters. Data 
types include landings, prices 
and fishing efforts; number of 
vessels, gear and fishermen; 
annual processed products; 
trade in fisheries products; 
species Composition; length 
frequencies; per capita 
consumption; and aquaculture 


www bea gov bea/an/0996eed/maintext.htm 

www .census.gov/prod-bin/pubgate.p!?/prod/2/manmin/ma200x94.padf 
IWWW-OTCa NOS.NO0as.gov/projects/95register 

www.st nomfs.gov/st! /fus/fus96/index.htmi 
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Environmental Statistics Programs Managed by Agencies of the U!_S. Government 


Frequency’ 
Program Sponsor Coverage Most Recent Report 
Nationa! NOAA NCOC collects, processes, Responds to over 
Climatic Data Nationa! archives, and disseminates 33,000 user 
Climatic worldwide meteorological and requests per 
Data climatological data from a year, data 
Center globa! network of stations; records date 
(NCDC) coverage is global, land and from mid- 
sea, primarily of U.S. nineteenth 
dependencies, especially century 
for summarized data. to present." 
Nationa! NGAA NODC collects, processes Responds to over 
Oceanographic National archives, and disseminates 10,000 user 
Data Oceanographic such worldwide oceanographic requests per 
Data Center data as marine biology, marine year; data records 
(NODC) pollution, wind and waves, date from iate- 
surface and subsurface currents, nineteenth 
and temperature. century to present.'9 
Nationa! NOAA NGDC collects, processes Responds to 11,000 
Geophysical! Nationa! archives, and disseminates user requests per 
Data Geophysica such worldwide year; data records 
Data Center data as solid earth geophysics, date from mid 
(NGOC) earthquake seismology, nineteenth 
geomagnetic surveys, marine century 
geology and geophysics, to present 2° 
glaciology. 
Nationa! NOAA Compiles pollutant-loading East, West and 
Coasta! National estimates for point and non- Gulf Coast 
Pollutant Ocean point sources and riverine estimates for 
Discharge Service (NOS) input in coastal counties 1991 will be 
Inventory Ocean Re- and watersheds. Such available in late 
sources Con- _— sources discharge to the 1997. 1991 data for 
servation and = estuarine, coastal, and oceanic Gulf of Maine 
Assessment waters of the contiguous available 2! 
(ORCA) United States, excluding the 
Great Lakes. 
Notes 


'8http://www ncdc.noaa.gov/phase3/productaccm htm 
'9http//www nodc.noaa.gov/NODC-products htm! 
20http://www.ngdc.noaa.gov/ 

? Ihttp://www-orca.nos.noaa gov/projects/gomaine 
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Environmental Statistics Programs Managed by Agencies of the US. Government 


Program 


and Trends 
Program 


National 
Estuarine 
inventory 


Notes. 


CONnditio 1s to natural and 
anthropogenic influences 


22http /www-orca NOs Noaa gov /projects/nsandt/spatial htm! 
23http. 'www-orca NOs Noss gov/projects/nsandttemporal htm! 


24h tp: //www-orca nos .noaa. 


gov’ /egi-bin/orca _prod_details.p!1?73_CMBAD NSandTData 


25http //www-orca Nos. noaa.gov/projects bioeffects/page 1 htm! 


26http://www-orca.nos.noaa.gov/./cgi-bin/orca_prod details pi?! SEA 90-04 
27http://www-orca.nos.noaa.gov/./cgi-bin/orca prod details.pi?1 SEA 92-06 
28http.//www-orca nos.noea.gov/./cgi-bin/orca_prod_ details.p'?1 SEA 90-27 
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Environmental Statistics Programs Managed by Agencies of the LS. Government 


_ Program Sponsor Coverage 

Month and DOE Emrssions estemates for 

State Current Argonne NOx, SO2, and VOCs by month 

Emissions Natrona! and state from 1975 to the 

Trends Laboratory present for 68 ermss:on source 
groups 

Natrona! DOE Energy Collects, analyses. and pub- 

Energy information hishes Gata on energy pro- 

information Administration Guction, consumption. prices 

Center and resources. proyects 
energy supply and demand 


Voluntary DOE Energy Publishes voluntarily reported 


commitments to reduce green 

house gases. Maintains a 

“public use” database of 
Carbon DOE Compiles, evaluates, and 
information Natrona! to carbon dioxide. 
Analysis Labor 
Center 

DOE Maintains data on al! spent 

Date Base radioactive fuel and waste 
Program in the United States 
Notes 
29nttp //www eva doe gov 


3 "http://www eva doe gov/oiat/1605/frntvrgg htm! 
32http//cdiac esd orn! gov/pns/pns main htm! 
33nttp//www_.em doe gov/em30/idbrpts htm! 
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Environmental Statrstics Programs \lanaged bv Agencies of the US. Government 


Gap Analysis 


Population 
and Habrtat 


Notes 


34nnp www nw fws gov md htm! 


i | 


USGS 


Division 


35http www nw fws gov texas htm! 

36nttp www nw: fws gov sewet index htm! 

37http www gap uidaho edu/gap Bulletins 6 index htm 
38nttp www best usgs gov reports htm! 

39ntp www mbr nbs gov bbs/bbs htm! 

4°nttp www tws gov 'rSrnbm0/reports/status98/coversht htm! 
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Environmental Statistics Programs Managed by Agencies of the U.S. Government 


Frequency/ 
_ Program _—s— Sponsor Coverage Most Recent Report 
National Water USGS Assesses historical, current, Periodic reports; 
Quality Assess- Water and future water quality con- national synthesis 
ment Program Resources ditions in representative river for pesticides, nutri- 
(NAWQA) Division basins and aquifers nation- ents, and volatile or- 
wide. ganic compounds.*° 
National USGS Monitors atmospheric Annual updates; 
Trends Water deposition under National online data, maps, 
Network Resources Atmospheric Deposition and reports.*6 
Division Program (NADP/NTN); 
77 of 191 sites supportea. 
National USGS Collects and analyzes Monthly; online.*’ 
Water Water streamflow data, groundwater 
Conditions Resources levels, reservoir contents, and 
Reporting Division limited water-quality data from 
System 5 sites on major rivers. 
Water Data USGS Nearly 60,000 water-data Published by 
Program Water stations throughout the nation water year 
Resources are used to obtain records on _—for each state.4® 
Division stream-flow, stage (height), 
reservoir and lake stage and 
storage, groundwater levels, 
well and spring discharge, and 
quality of surface water and 
groundwater. Data, stored in 
the WATSTORE database, are 
available in machine readable 
form or as computer printed 
tables or graphs, statistical 
analyses, and digital plots. 
National USGS Determines purposes for U.S. National 
Water Use Water fresh and saline surface water compilations . 
Information Resources and groundwater withdrawn, every 5 years,*9 
Program water consumed during use; preliminary 
and water returned to source _— data for 1995.59 
after use. 
Notes: 


45http://wwwrvares.er.usgs.gov/nawqa/natsyn.htm! 


46http://btdqs.usgs.gov/acidrain/ 


47 http://water.usgs.gov/nwc/ 
48h ttp://water.usgs.gov/public/data.htm! 

49h ttp://water.usgs.gov/public/watuse/wucircular2. htm! 
50nttp://water.usgs.gov/public/watuse/prelimdoc. pdf 
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Environmental Statistics Programs Managed by Agencies of the U.S. Government 








Program Sponsor 
National USGS 
Land Use N, tional 
and Cover Mapping 
Program Division 
National USGS 
Earthquake Geologic 
information Division 
Center 
Earth NASA 
Observing 
System 
Nationa! EPA 
Air Pollution Office of 
Control Air Quality 
Program Planning and 

Standards 
Notes: 
5'http://www-atlas.usgs.gov/ 


Coverage 


Includes land-use and land- 
cover maps and digitized data. 
Statistics by political units, 
hydrologic units, and census 
county subdivisions are 
available. Classes include 
urban or built-up iand, 
agricultural land, rangeland, 
forestiand, water areas, 
wetland, barren land, tundia, 
and perennial snow and ice. 
Maps are available for most 


of the country at 1:250,000 scale. 


Determines locations and size 
of earthquakes worldwide; 
conducts research; dissem- 
inates information; maintains 
an extensive seismic database. 


Measures key environmental 
variables using series of 
unmanned satellites; part of 
NASA Mission to Planet 
Earth program; EODIS, its data 
and information system, will 
coordinate with the Global 
Change Data and Information 
System, which includes the 
NOAA data and information 
system. 


Collects and analyzes data on 
ambient air quality and 
compares pollution levels 

to National Ambient Air 
Quality Standards (NAAQS). 
Estimates criteria pollutant 
emissions from point, area, 
ana Mobile sources. 


52http://wwwneic.cr.usgs.gov/neis/bulletin/bulletin.htm! 
53http://gidss7.cr.usgs.gov/neis/pANDs‘title.htm! 
54http://www.hq.nasa.gov/office/mtpe/education/ 


55http://www.epa.gov/oar/aqtrnd96/ 


56http://www.epa.gov/oar/emtrends.htm 
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Frequency’ 


Most Recent Report 


Periodic; online 
status graphics; 
national! atlas 
(in prep).>! 


Daily; online.52 
Periodic reports.> 


Periodic; reports 
and visual 
materials.°4 


Annual reports 
on air quality®> 
anc emission 
esumates. 








Environmental Statistics Programs Managed by Agencies of the U.S. Government 


Program — 


Comprehensive 


Environmental 
Response, 


Compensation, 


and Liability 
information 
System 


Environmental 
Radiation 
Ambient 
Monitoring 
System 
(ERAMS) 


Municipal 
Waste 
Survey 


Hazardous 
Waste 
Survey 


Toxics 
Release 
Inventory 


Notes: 


Sponsor 


EPA 

Office of 
Emergency 
and Remedial 
Response 


EPA 

Office of 
Radiation 
and indoor 
Air 


EPA 
Office of 
Solid Waste 


EPA 
Office of 
Solid Waste 


EPA 

Office of 
Pollution 
Prevention 
and Toxics 


Coverage 


Contains information on over 
24,000 abandoned or 
uncontrolled hazardous 
waste sites. 


Monitors radiation in air, 
drinking water, surface 
water, and milk. 


Data about the composition 
and quantities generated 

and about quantities recycled 
and recycling methods. 


Data about quantities gen- 
erated and generators and 
aboutquantities managed, 
methods of management 
and disposal, and treatment 
and disposal facilities. 


Mandatory annual inventory of 
releases of 643 toxic chemicals 


to air, water, land, and off-site 


disposal from more than 22,000 


- Frequency/ 


____ Most Recent Report 





Updated on-line.57 


Sampling intervals 
fron twice weekly 
to bi-annual, 

based on analyses, 
at 332 stations; 


quarterly reports since 


1973;58 most recent 
reports are for 1995. 


Annual; 1997 with 
report with 1996 
data.°9 


Biennial; current 
report contains 
1995 data 6° 


Annual reports and 
CD-ROM; current 
report contains 1996 
data.®! 


manufacturing facilities across 
the country (to be expanded to 


28,000 facilities in 1998). 


57http://www.epa.gov/superfund/oerr/siteinfo/index.htm 
58http://www.epa.gov/narel/erdonline. htm! 
59http://www.epa.gov.epa/epaoswer/non-hz/muncpl/msw97.htm 
50h ttp://www.epa.gov.epa/oswer/hazwaste/data/brs95/ 

81 http://www.epa.gov/onptintr/tri/pubdat96.htm 
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Environmental Statistics Programs Managed by Agencies of the U.S. Government 


Frequency/ 
Program Sponsor Coverage Most Recent Report 
Water EPA Compiles state reports on water Biennial assessment 
Pollution Office of quality status of surface water and reporting; 1998 
Control Act Water and groundwater, as required report with 1996 
Section 305 (b) by section 305 (b), Federal data. 62 
Assessments Water Pollution Control Act; 
the states prepare assessments 
using various Monitoring data. 
Ambient Water EPA Largest database for water Updated on-line.® 
Monitoring Office of quality information with over 
Program Water 250 million data points from 
STORET states and federal agencies 
on surface water and ground- 
water quality, sediments, 
streamflow, and fish 
tissue Contamination. 
Public Water EPA Contains information about Quarterly state 
System Office of public water supplies (PWSs) and EPA 
Supervision Water and their compliance with regional reports; 
Program monitoring requirements, 1995 Community 
maximum contaminant level Water Systems 
(MCL) regulations, and other § Survey,®4 
requirements of the Safe 1996 annual 
Drinking Water Act; data is compliance 
stored in the Safe Drinking report.65 
Water Information System. 
index of EPA Describes the condition and Annual report; 
Watershed Office vulnerability to stressors for online maps. 
Indicators of Water 2,11; watersheds in the contin- 
ental United States (Alaska 
and Hawaii will be added later). 
Uses 15 different water resource 
indicators from a variety of fed- 
eral, state, and private organiza- 
tions. Information provided in 
text and map format. 
Notes: 


62http://www.epa.gov/305b/index.htm! 
53ittp://www.epa.gov/OWOW/STORET 
64hnttp://www.epa.gov/OGWDW/cwssvr. htm! 
65http:/ ‘www epa gov’ ogwdw/ annual 


66http://www.epa.gov/surf/ 
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Environmental Statistics Programs \Mlanaged by Agencies of the US. Government 


Program 


National 
Listing of Fish 
and Wildlife 
Consumption 
Advisory 


Nationa! Sedi- 
ment Inventory 


National 
Pollutant 
Discharge 
Elimination 
System 
Program 


Municipal 
Construction 
Program 


Coastal! and 
Ocean 
Protection 
Programs 


Notes: 


Sponsor 


EPA 
Office 
of Water 


EPA 
Office 
of Water 


EPA Office 
of Water 


EPA Office of 
Water 


EPA Office of 
Water 


Coverage 


Database includes infor- 
mation on fish and wild- 

life consumption advisories 
issued by federal, state, tribal 
and local governments 


Mandated by the Water 
Resources Development 
Act of 1992, EPA compiles 
information on the quantity, 
chemical and physical com- 
position, and geographic 
location of pollutants in 
aquatic sediment and identi 
fies those that have been 
contaminated 


Tracks permit compliance and 
enforcement status of facilities 
covered by water pollution 
permits; information is 
contained in the Permit 
Compliance System (PCS) 


Inventory of existing or 
proposed publicly owned 
treatment works (POTWs) 
that need construction or 
renovation to meet Clean 
Water Act requirements; 
information is maintained 

in the Needs Survey System 


Covers environmental data 
(water quality, brological, 
permitting, environmental 
impact data) for discharges 
and pollutant loadings to 
coastal! waters as well as ocean 


dumping, information contained 


in Ocean Data Evaluation 
System (ODES) 


67 http://www.epa.gov/OST fishadvice 
68http://www.epa.gov/docs/ostwater Events csnews20 htm 
59http://www.epa. gov/OWOW estuaries nep htm! 
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Frequency: 


Most Recent Report 


Annual report; 
1997 update 67 


Biennial report: 
b;-annual news- 
letter. 68 


Monthly facility 
reports entered 
on an ongoing 
basis. 


2-year update 

from each state: 
biennial report 
submitted to 

the Congress; 
results of 1996 Needs 
Survey available in 
late 1997 


Biennial reports 

to the Congress 

for National 

Estuary Program, 
annual reports 

to the Ocean 
Dumping Program; 
special reports 

on coastal programs: 
quarterly bulletin. 69 
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Environmental Statistics Programs Managed by Agencies of the U.S. Government 


Frequency’ 
_Program Sponsor Coverage Most Recent Report 
National EPA Office Assess the amounts and Report expected 
Marine Debris of Water sources of marine debris in 2005. 
Monitoring on the nation’s coastlines. 
Program Uses scientifically designed 


protocol and tracks 30 

indicator items. Status 

and trends of the various 
indicator items will be analyzed 
on a local, regional and national 
scale. 


Source: U.S. Environmental Protection Agency, Center for Environmental Statistics, A Guide 
to Selected National Environmental Statistics in the U.S. Government (Washington, DOC: EPA, 
1993) and updates by agencies. 


Notes: Neither this table nor the source document, which describes 72 federal programs, 
are exhaustive. For instance, USDA also maintains mission-oriented statistics in such areas 
as crops, snowpack, soil erosion, national forests management, and wildfires. The DOC 
Bureau of Census maintains social, demographic, and economic statistics relevant to the 
environment. NOAA maintains statistics on marine resources and coastal wetlands. BLM 
maintains statistics for BLM lands, including condition, wildlife, minerals, and use; and NPS 
collects comparable statistics on the status of national parks. The Bureau of Mines collects, 
interprets, and publishes data on production, consumption, and trade of over 100 minerals. 
FWS maintains data on FWS lands and conducts surveys of fishing, hunting, and wildlife- 
associated recreation every 5 years, with the most recent report in 1991. USGS maps nation- 
al land use and land cover, and EPA conducts regional and other pollution surveys. DOT 
compiles highway and other transportation statistics, and the U.S. Coast Guard maintains 
data on marine pollution spills. 


Abbreviations 

BLM = Bureau of Land Management, Department of Interior 

CEQ = _ President's Council on Environmental Quality 

COE = US. Department of Defense, Army Corps of Engineers 

DOC = US. Department of Commerce 

DOE = US. Department of Energy 

DO! = U.S. Department of the Interior 

EC = European Community 

EPA = US. Environmental Protection Agency 

FAO = United Nations Food and Agriculture Organization 

FWS = _ Fish and Wildlife Service, Department of the interior 

NASA = _ National Aeronautics and Space /.dministration 

NOAA = National Oceanic and Aim ric Administration, 
Department of Commerce 

OMB = _ President's Office of Management and Budget 


OSTP = President's Office of Science and Technology Policy 

RPA = Forest and Rangeland Renewable Natural 
Resources Policy Act 

USDA = U.S. Department of Agriculture 

USGS = US. Geological Survey, Department of the interior 
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